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To  His  ExceUenq/  Foster  M,  Voorheea^  LL,D,,  Governor  of  the  State  of 
New  Jersey  : 
Sir — I  have  the  honor  to  submit  herewith  the  twenty-second  an- 
nual report  of  the  New  Jersey  State  Agricultural  Experiment  Station, 
as  required  by  the  law  establishing  the  Station,  which  was  approved 
March  10th,  1880,  and  which  is  chapter  CVI.  of  the  laws  of  that  year. 

DAVID   D.  DENISE, 

President. 
New  Brunswick,  N.  J.,  November  30th,  1901. 


2o  His  Excellency  Foster  M.  Voorhees^  LL.D.,  Governor  of  the  State  of 
New  Jersey  : 
Sir — In  compliance  with  an  act  of  Congress,  approved  March  2d, 
1887,  and  with  an  act  of  the  Legislature  of  this  State,  approved 
March  5th,  1888,  I  b^  leave  to  submit,  on  behalf  of  the  Trustees  of 
Rutgers  CJollege  in  New  Jersey  maintaining  Rutgers  Scientific  School, 
the  New  Jersey  State  College  for  the  benefit  of  Agriculture  and 
Mechanic  Arts,  the  fourteenth  annual  report  of  the  operations  of  that 
department  of  the  College  which  has  been  organized  in  accordance 
with  said  act  of  Congress,  and  is  known  as  *'The  State  Agricultural 
College  Experiment  Station." 

AUSTIN  SCOTT, 

President. 

New  Brunswick,  N.  J.,  November  30th,  1901. 
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NBW  BBX7N8WIOK,  N.  J. 


1.  STATE   STATION.     ESTABLISHED  1880. 
BOARD  OF  MANAOBRa 

Ha  ExcacmeacY  FOSTER  M.  VOOBHEE8,  LL.D.,  Trenton,  Governor  of  Uie  BtMe  of  New  Jersey. 
AUSTIN  SOOTT,  PH.D.,  IX  D.,  .  .  New  Branswlok,  President  of  the  Stftte  Agrloaltaral  CoUega 
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Qbobgb  Dobkb EsstOrwoge. 


IBA  C.  KILBUBN, 


South  Orange. 


TIFTH  OOKOBB8SIONAI.  DISTBICT. 


NINTH  C0NQBBB8I0NAI.  DISTBICT. 
BYNIXB  J.  WOBTICNDTKB,  .  JeTSSST  Clt7. 

Lucius  F.  Donohob,  BLD.,  .      Bayonne. 

TBNTH  CONGBBSSIONAI.  DISTBICT. 


JoeiAH  KBTCHAM,     . 
Jambs  A.  Bubnett, 


Belvldere.1 
.  HUton. 


EDWABD  B.  VOORHEEB,  SaD., 
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LOUIS  A.  VOOBHEES,  A.M., 
JOHN  F.  STREET,  M.8C.,      . 
ALVA  T.  JOBDAN,  B3c., 
CLABENGE  B.  LANE,  BSa,       . 
JAOOB  G.  UPMAN,  A.M.,       . 
WILLIAM  P.  ALLEN,  B.SC.,       . 
MABT  A.  WHTTAKER,    . 
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.    Director. 
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Aaristant  Chemist 
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Laboratory  Assistant 
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New  Durham. 
Jersey  dty. 


2.  AGRICULTURAL  COLLEGE  STATION.    ESTABLISHED   1888. 

BOARD   OF  OONTROL. 

ThaBoard  of  Trustees  of  Bntgers  College  In  New  Jersey. 

BXEOUTIVJB  OOMMITTBB  OF  THB  BOARD. 

AUSTIN  SCOTT,  PH.D ,  LL.D.,  President  of  Butgeis  College,  Chairman,  .  New  Brunswick. 

HON.  HENBY  W.  B00K8TAVER,  LL.D.,     .       .       .       .       M  East  64th  Street,  New  York  aty. 
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STAFF. 
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'nie  Trustees  of  the  College  give  the  Stations  the  use  of  seven  acres  of  land  for  experiments  in 
Horticulture  and  Botany,  and  the  remainder  of  the  fbrm  (90  acres),  well  stocked  and  equipped,  for 
experiments  In  Dairying.    The  income  from  the  dairy  pays  fbr  the  labor  and  maintenance  of  the 
Ikrm,  and  in  part  ibr  dairy  experiments. 
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TREASURER'S  REPORT. 


Irving  S.  Upson,  in  account  with  the  New  Jersey  State  Agricultural 
Experiment  Station,  November  Ist,  1900,  to  October  Slst,  1901. 

APPROPRIATION  FOR  SALARIES  AND  EXPENSES. 

RXCRIPTS. 

From  State  Treasurer. : $15,000  00 

PAYMENTS. 

Salaries  and  pay  of  chemiBts  and  assbtants. (9,601  26 

Expenses  of  the  Board  of  Managers 61  86 

Stationery... 122  61 

Printing. 272  82 

Postage 196  46 

Fomitore^ 48  35 

Fael 445  34 

Qas,  electricity  and  water , 237  78 

Laboratory  expenses 254  04 

Field  and  feeding  experiment  expenses 1,666  30 

Freight,  express  and  cartage. 181  61 

Expenses  collecting  samples  of  fertilizers 621  68 

Traveling  expenses... • 194  80 

General  fittings,  repairs  and  improvements 1,073  72 

Insurance... •• • 64  09 

Beference  books •• 107  24 

Contingent  expenses 12  65 

(16,000  00 

APPROPRIATION  FOR  CARRYING  OUT  THE  PROVISIONS  OF  "AN 

ACT   CONCERNING   THE   REGULATION  OF  THE  SALE  OF 

CONCENTRA.TED  COMMERCIAL  FEEDING  STUFFS." 

BBCEIFTS. 

From  State  Treasurer. (3,000  00 

B  (xvii) 
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xviu  TREASURER'S  REPORT. 

PAYMENTS. 

Salaries  and  paj  of  chemists  and  assistants (1,617  33 

Stationery 116  18 

Printing 481  08 

Postage 21  80 

Laboratory  fittings,  apparatus  and  supplies / ••  547  64 

Expenses  oollecting  samples  of  feeding  stufi& 202  94 

Reference  books 13  03 

98,000  00 
APPROPRIATION  FOR  PRINTING  BULLETIN& 

RECEIPTS. 

FromSUte  Treasurer. $1,000  00 

PAYMENTS. 

For  printing  bulletins $1,000  00 

Respectfully  submitted, 

IRVING  a  UPSON, 

Treasurer. 

The  Auditing  Committee  of  the  Experiment  Station  have  examined 
the  accounts  of  the  Treasurer  of  said  Station,  and  have  found  them 
correct. 

JOHN  E.  DARNELL, 
GEORGE  E.  De  CAMP, 

Auditing  Committee. 
New  Brunswick,  N.  J.,  January  11th,  1902. 
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FINANCIAL  STATEMENT. 


The  Tbustbsb  of  Butosbs  Collbge 

FOB 

Thb  New  Jebset  State  Aobicultubaii  CoiiLege  Experiment  Statiom 

IN  ACCOUMT  with 

The  United  States  Afpbopbiation,  1900-1901. 

Dr. 

To  receipts  from  the  Treasarer  of  the  United  States  as  per  appropriation 
for  fiscal  year  ending  Jane  80th,  1901,  as  per  act  of  Congress  approved 
March  2d,  1887 W6,000  00 

By  Salaries. $9,460  00 

Labor 1,146  62 

Poblications. 1,176  41 

Postage  and  btationery. 212  48 

Freight  and  express. 70  77 

Heat,  light  and  water 309  94 

Chemical  supplies 83  39 

Seeds,  plants  and  sandry  snppliee. 125  64 

Fertilisers , 65  90 

Feeding  stoffi. 267  01 

library 660  16 

Tools,  implements  and  machinery.. 7  75 

Fnmitare  and  fixtures. 14  97 

Scientific  apparatus 426  62 

Live  stock 35  00 

Traveling  expenses. 313  19 

C<mtingent  expenses.. 166  77 

Building  and  repairs.. 457  48 

Total :. 115,000  00 

We,  the  undersigned  duly  appointed  auditors  of  the  corporation,  do  hereby  certify 
that  we  have  examined  the  books  and  accounts  of  the  New  Jersey  State  Agricultural 
College  Experiment  Station  for  the  fiscal  year  ending  June  30th,  1901,  that  we  have 
found  the  same  well  kept  and  classified  as  above,  and  that  the  receipts  for  the  year 
inm  the  Treasurer  of  tbe  United  States  are  shown  to  have  been  (15,000,  and  the 
corresponding  disbursements  (15,000,  for  all  of  which  proper  vouchers  are  on 
file,  and  have  been  by  us  examined  and  found  correct,  thus  leaving  no  unexpended 
balance. 

And  we  further  certify  that  the  expenditures  have  been  solely  for  the  purpose  set 
forth  in  the  act  of  Congress  approved  March  2d,  1887. 

Signed,  AUSTIN  SCOTT, 

EDWARD  B.  VOORHEES, 
Auditors, 
(xix) 
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REPORT  OF  THE  DIRECTOR. 


The  work  of  the  Stations  (State  and  College)  the  past  year  has 
been  enlarged  mainly  in  two  directions.  First,  the  required  inspec- 
tion and  analysis  of  commercial  feeds ;  and  second,  the  scientific 
study  of  oyster  propagation.  The  chemical  work  has  also  been  reor- 
ganized, and  a  laboratory  provided  for  the  chemical  and  bacteriol- 
ogical study  of  soils.  The  work  that  is  regarded  as  of  more  direct 
and  immediate  use  to  farmers  has  not  been  reduced  by  virtue  of  the 
larger  field  of  scientific  investigation,  and  the  continued  appreciation 
by  the  public  of  the  results  obtained  by  the  Stations,  is  shown  both 
in  the  constantly  increasing  demand  for  their  publications  and  for 
direct  information  as  to  specific  needs. 

The  Analyses  of  Commeroial  Fertilizers. 

The  inspection  this  year  has  required  the  analyses  of  314  samples 
of  different  brands  of  complete  fertilizer,  25  of  ground  bone,  and  37 
of  miscellaneous  products.  There  has  been  one  case  of  direct  adul- 
teration discovered,  and  many,  as  in  the  past,  where  at  the  prices 
charged  per  ton,  plant-food  is  furnished  at  an  exorbitant  cost,  though 
the  manufacturers  have  adhered  closely  to  their  guarantee.  In  other 
words,  a  eareless  purchase  may  result  in  what  is  virtually  as  bad  as 
direct  fraud.  A  study  of  the  work  of  the  year  also  shows  a  tendency 
on  the  part  of  consumers  to  purchase  in  special  lots  or  special  brands 
made  to  their  order,  rather  than  regular  brands,  which  accounts  in 
part  for  the  larger  number  examined.  Owing  to  a  decision  on  the 
part  of  the  company  which  controls  a  number  of  the  plants  for  the 
manufacture  of  fertilizers,  to  withhold  statistics  as  to  sales,  no  defi- 
nite information  is  obtainable  as  to  the  growth  of  the  industry  the 
past  year,  though  the  wide  distribution  of  brands  would  seem  to 
indicate  that  there  has  been  no  decrease  in  consumption,  but  rather 
a  considerable  increase.  In  many  sections  of  the  State,  farmers' 
clubs  and  other  organizations,  as  a  direct  result  of  the  Station's  sug- 
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gestioDS,  are  purchasing  their  goods  either  in  the  form  of  raw  mate- 
rials or  as  manufactured  brands  made  directly  for  their  use.  In  one 
or  two  instances,  600  tons  or  more  are  purchased  in  one  order,  though 
the  amounts  range  from  a  carload  up.  In  the  purchase  of  brands 
made  according  to  a  formula  furnished  to  the  manufacturer,  agents' 
prices  are  usually  obtained,  hence  the  saving  ranges  from  $5  to  $8 
per  ton,  or  an  average  of  25  per  cent.,  while  in  the  purchase  of  raw 
materials  the  saving  in  the  cost  of  plant-food  is  often  still  greater. 
The  business-like  manufacturers  are  eager  for  this  trade,  as  pa3anent8 
are  usually  made  partly  cash  on  delivery,  and  the  remainder  on 
short  time,  a  saving  to  them  of  both  capital  and  agents'  expenses. 
Wherever  this  system  of  purchase  is  practiced,  it  is  the  experience  of 
farmers  that  the  goods  give  quite  as  satisfactory  results  as  do  the 
regular  brands  put  up  by  the  manufacturers.  In  other  words,  the 
reduction  in  cost  is  not  accompanied  by  a  reduction  in  quality  of 
plant-food.  The  average  of  all  of  the  manufactured  brands  pur- 
chased in  the  regular  way  shows  that  the  cost  of  plant-food  is  less 
than  in  1900,  or,  in  other  words,  that  the  charges  for  mixing,  bag- 
ging and  handling  are  lower. 

The  tables  of  analyses  also  show  59  samples  of  standard  products, 
18  special  mixtures  and  8  home  mixtures.  A  reduction  in  the  num- 
ber of  samples  over  those  found  in  many  previous  years,  and  due 
largely  to  the  tendency  already  pointed  out  of  farmers  purchasing 
goods  made  according  to  their  formulas  and  from  materials  which 
they  have  selected.  It  is  an  illustration  of  the  better  knowledge  on 
the  part  of  the  farmers  in  reference  to  what  constitutes  a  fertilizer, 
and  that  other  things  being  equal,  the  price  per  pound  of  the  con- 
stituent is  a  safe  guide  in  such  purchase.  The  investigations  which 
have  been  conducted^ by  the  Station  for  years  on  the  economy  in  the 
purchase  and  use  of  fertilizing  materials,  have  resulted  in  recom- 
mendations to  purchase  the  raw  materials  and  mix  for  themselves, 
rather  than  pay  the  charges  made  for  mixing,  handling  and  selling, 
have  been  largely  responsible  for  the  change  from  that  method  to  the 
present  one,  now  more  largely  used.  Farmers  in  certain  localities 
have  begun,  first,  with  a  small  purchase  and  use  of  raw  materials, 
have  determined  the  effectiveness  and  profitableness  of  such  pur- 
chase and  use,  and  the  knowledge  thus  gained  has  had  a  tendency 
both  to  increase  the  use  of  plant-food  from  year  to  year  and  to  enable 
the  purchase  of  the  mixed  materials  in  an  intelligent  and  business- 
like way.  They  know  how  to  purchase  their  materials  at  quite  as 
low  a  price  per  pound  without  the  intervening  trouble  of  preparing 
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and  mixiug  their  own  mixtures.  There  is  one  point,  however,  which 
the  Station  is  obliged  to  insist  upon,  and  that  is,  that  individual 
fanners  or  clubs  in  purchasing  goods  should  confine  themselves  to 
fewer  brands,  that  is,  to  use  one  for  various  crops,  provided  they 
desire  to  have  their  individual  purchases  analysed.  The  Station  has 
offered  to  make  analyses  in  cases  where  20  tons  or  more  are  pur- 
chased, for  unless  as  large  a  quantity  as  this  is  represented,  the  work 
of  the  Station  becomes  in  part,  at  least,  an  individual  rather  than  a 
public  matter,  and  the  Station  cannot  under  any  circumstances  make 
analyses,  the  results  of  which  may  be  regarded  as  of  a  private  nature. 

The  very  large  amount  of  work  involved  in  the  inspection  and 
analyses  of  fertilizers  in  recent  years,  has  been  made  possible  because 
of  improvements  in  the  methods  of  analyses,  which  has  materially 
shortened  the  time  required  for  many  determinations.  This  work  is 
of  the  highest  importance,  and  the  chemists  devote  much  time  to 
such  study — the  results  are  rather  reported  to  the  Association  of  Offi- 
cial Agricultural  Chemists  than  published  in  full  as  a  part  of  the 
work  of  the  Station. 

This  year  much  time  has  been  devoted  to  the  collating  and  study 
of  methods  for  the  analysis  of  insecticides,  and  to  the  investigation 
of  methods  devised  for  determining  the  quality  of  the  organic  nitrogen 
as  it  exists  in  the  regular  brands  of  fertilizers.  This  latter  investiga- 
tion is  of  primary  importance,  and  so  much  has  been  accomplished 
as  to  lead  to  the  hope  that  a  practicable  method  may  soon  be  devised 
and  adopted. 

The  Analyses  of  Gonuneroial  Feeds. 

Chapter  29  of  the  Laws  of  1900  invested  the  Experiment  Station 
with  the  inspection  of  commercial  feeds.  The  importance  of  a  law 
of  this  kind  has  been  previously  pointed  out,  and  the  results  obtained 
from  the  inspection  of  last  year  abundantly  verify  the  arguments 
made  in  its  favor.  Bulletin  No.  153,  issued  as  a  result  of  the  first 
inspection  and  analysis,  shows  that  a  wide  variation  exists  in  the 
composition  of  feeds  upon  the  market  offered  under  the  same  general 
name,  and  that  there  is  a  very  great  need  of  the  knowledge  of  the 
composition  of  these  special  brands,  as  well  as  of  those  of  a  more 
concentrated  character,  in  order  to  enable  an  intelligent  purchase. 
This  bulletin  gives  this  information,  together  with  suggestions  as  to 
the  kind  and  character  of  the  supplies  needed  under  average  con- 
ditions, besides  it  contains  the  analyses  of  469  samples,  representing 
65  different  kinds  of  feed,  and  though  these  may  be  classified  in  four 
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groups,  wide  variations  exist  in  the  analyses  of  the  samples  of  each 
group.  The  bulletin  was  prepared  with  great  care,  and  the  various 
points  of  interest  discussed  in  much  detail,  and  information  given 
which  is  of  value  to  the  producer,  the  purchaser  and  the  general 
reader.  The  principles  underlying  the  selection  of  feeds  are  clearly 
pointed  out,  and  the  necessity  for  a  careful  comparison  of  the  diflferent 
products  offered  strongly  urged,  as  well  as  that  the  purchaser  should 
clearly  discern  between  commercial  and  nutritive  values.  It  is 
gratifying  to  note,  that  even  in  this  first  year  of  the  operation  of  the 
law,  that  the  leading  manufacturers  and  dealers  are  thoroughly  in 
accord  with  the  provisions  of  the  law,  and  are  not  only  willing  to 
comply,  but  stand  ready  to  assist  in  every  way  possible,  knowing 
that  their  interest  lies,  as  does  that  of  the  fertilizer  manufacturer,  in 
the  education  of  the  farmer  in  reference  to  true  values.  Progressive 
work  of  this  character  is  of  great  usefulness,  and  owing  to  the  present 
organization  of  the  Station,  it  is  obtained  for  the  public  at  a  very 
small  cost  to  the  State. 

In  addition  to  the  analyses  of  commerical  feeds,  a  number  of 
samples  of  forage  and  farm  crops,  grown  for  the  purpose  of  studying 
their  adaptability  and  usefulness,  have  been  examined  and  tabulated 
in  the  body  of  the  report,  together  with  a  table  showing  the  average 
composition  of  the  feeds,  fodders  and  forage  crops  grown  and  sold  in 
the  State. 

Plant  Nutrition. 

These  studies  begun  in  1898,  have  been  carried  on  with  every 
scientific  precaution,  and  results  of  far-reaching  importance  have 
already  been  obtained.  The  data  obtained  and  a  discussion  of  the 
purely  scientific  phases  of  the  work  have  been  published  from  year 
to  year.  The  practical  value  of  an  application  of  results  secured 
seemed,  however,  to  be  of  such  immediate  importance  to  the  farmers, 
particularly  in  the  handling  and  use  of  home  manures,  that  a  study 
of  all  of  the  data  bearing  upon  this  point  was  made  and  the  results 
published  in  Bulletin  No.  150,  entitled  **  I.  Losses  in  Farm  Manures. 
II.  The  Relative  Usefulness  of  the  Nitrogen  in  Fresh  and  in  Leached 
Manures.  III.  The  Comparative  Value  of  the  Nitrogen  in  Com- 
merical Forms  and  in  Natural  Manures."  The  results  obtained  this 
year,  though  not  yet  fully  tabulated,  are  striking  and  confirm  in  a 
remarkable  manner,  with  wheat  and  rye,  those  obtained  with  oats 
and  com.  One  branch  of  this  investigation  has  for  its  object  to 
determine  whether   denitrification    (the   setting  free  of    combined 
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nitrogen)  occurs  in  the  combined  use  of  nitrates  and  organic  nitro- 
genous materials  ;  thus  far  the  results  do  not  show  marked  losses  in 
this  direction,  and  in  order  that  the  whole  matter  may  be  on  record, 
a  historical  sketch,  showing  the  growth  and  development  of  this 
line  of  investigation  and  results  obtained,  together  with  a  biblio- 
graphy have  been  incorporated  in  this  report. 

In  addition  to  the  more  scientific  phase  of  the  subject,  field  experi- 
ments with  eleven  of  the  leading  market  garden  crops  of  the  State 
were  carried  out  to  study  the  practical  side  of  the  question  of  nitro- 
gen asssmilation  and  results  were  obtained  of  great  practical  value, 
though  they  are  not  ready  for  incorporation  in  this  report. 

HORTIOUIiTURB. 

In  this  department  the  field  work  has  been  very  materially  in- 
creased owing  to  the  fact  that  most  of  the  varieties  fruited  this  year, 
though  the  season  was  not  as  favorable  for  large  crops  as  in  1900. 

The  very  great  usefulness  of  experiments  which  show  the  advan- 
tage of  a  careful  selection  of  varieties  is  apparent  in  the  results 
secured  again  this  year.  For  example,  in  a  comparison  of  the  value 
of  the  crops  of  all  of  the  known  varieties  of  aspargus,  it  is  shown  that 
the  value  per  acre  of  the  best  variety  is  $284  greater  than  that  of  the 
poorest  variety  under  identical  conditions  of  soil  and  treatment. 
The  same  is  true  in  regard  to  blackberries — gains  of  over  100  per 
cent,  in  the  value  of  crops  are  shown  to  exist  between  the  best  and 
the  poorest  variety,  while  in  the  case  of  raspberries,  currants  and 
strawberries,  the  gain  is  even  greater.  In  the  case  of  tree  fruits,  an 
insufficient  number  of  crops  have  been  received  to  enable  a  strict 
comparison  of  the  value  of  different  varieties  or  methods  of 
treatment. 

The  results  of  the  study  of  methods  of  fertilizing  and  manuring 
are  also  very  important  and  show  very  positively  that  for  asparagus 
particularly,  commerical  fertilizers  may  be  used  to  substitute  yard 
manures,  the  yields  obtained  are  greater  and  the  cost  of  material  and 
labor  less. 

The  experiments  on  the  irrigation  of  asparagus  and  small  fruits 
have  been  continued,  and  in  the  case  of  blackberries,  gooseberries, 
raspberries  and  currants,  the  advantage  of  the  added  water  is  very 
noticeable.  These  studies  in  connection  with  those  in  other  parts  of 
the  State  with  small  irrigation  plants  in  co-operation  with  the  United 


Digiti 


zed  by  Google 


8  NEW  JERSEY  STATE  AGRICULTURAL 

States  Department  of  Agriculture,  have  given  results  of  much  value 
concerning  the  practicability  of  irrigation  in  the  humid  districts. 

Studies  in  the  forcing-house  have  been  continued,  mainly  with 
cauliflower,  lettuce,  tomatoes  and  cucumbers,  both  as  to  the  varieties 
of  the  plants  best  adapted  for  the  purpose,  as  well  as  concerning 
methods  of  treatment  and  feeding. 

DAIRY  HUSBANDRY. 

In  this  department  the  investigations  have  been  continued  mainly 
along  the  line  of  the  adaptability  and  usefulness  of  varieties  of  forage 
crops,  as  well  as  concerning  the  establishment  of  forage  crop  rota- 
tions. All  of  the  leading  varieties  of  plants  generally  used  or  recom- 
mended for  this  purpose  have  been  studied,  and  in  many  cases  the 
rotation  has  been  such  as  to  enable  the  growing  of  three  different 
crops  per  acre  per  year,  with  a  yield  in  some  cases  exceeding  25 
tons.  The  experiments  have  also  been  continued  with  protein  crops, 
as  cow  peas,  oats  and  peas,  and  alfalfa,  for  the  purpose  of  determin- 
ing their  usefulness  as  substitutes  for  expensive  concentrated  protein 
feeds.  The  very  great  increase  in  price  of  feeds  in  the  past  year 
renders  this  line  of  experimentation  particularly  useful. 

The  experiments  with  alfalfa  have  been  continued  and  large  yields 
have  been  obtained.  Field  experiments  in  growing  alfalfa,  and  feed- 
ing experiments  to  determine  whether  alfalfa  protein  might  substitute 
the  protein  of  wheat  bran  and  dried  brewers'  grains  were  carried  out, 
and  the  results  reported  in  Bulletin  No.  148  showed  the  great  value 
of  this  plant,  where  it  can  be  successfully  grown,  and  that  its  use  as 
hay  reduced  the  necessity  for  the  purchase  of  protein  feeds.  Many 
experiments  were  carried  out  this  year  to  determine  the  adaptability 
and  usefulness  of  this  plant  in  the  various  sections  of  the  State  ;  the 
season  was,  however,  unusually  unfavorable  in  many  respects  for  the 
success  of  these  experiments — the  heavy  rains  stimulating  a  very 
rapid  growth  of  weeds  and  the  scalding  of  the  young  alfalfa  plants. 

The  investigations  concerning  the  composition  of  milk  of  dairy 
herds  have  been  continued,  and  the  data  obtained  fully  confirm  the 
conclusions  already  reached,  that  it  is  possible  to  control,  within 
reasonable  limits,  the  composition  of  milk,  and  thus  to  guarantee  a 
uniform  product  to  the  consumer.  The  study  of  the  economics  of 
the  retail  dairy  business  has  also  been  continued. 

An  addition  to  the  barn  at  the  College  Farm  was  built  through  the 
generosity  of  the  Trustees,  and  in  its  erection  an  attempt  was  made 
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to  have  incorporated  such  features  as  are  now  believed  to  be  essential 
in  the  housing  of  dairy  stock  for  the  purpose  of  producing  sanitary 
milk.  A  full  description  and  outline  plans  are  contained  in  the  main 
body  of  the  report.  A  small  silo  has  also  been  erected  by  the  Station 
to  study  the  question  of  the  comparative  value  of  soiling  and  of 
summer  silage ;  this  has  been  partly  filled  with  corn  and  cow  peas 
for  future  feeding  experiments.  This  is  a  distinct  and  important 
addition  to  the  working  equipment  of  the  Station.  The  farm,  aside 
from  its  usefulness  in  providing  for  the  carrying  out  of  experiments, 
is  a  valuable  adjunct  to  the  Station  in  furnishing  an  object-lesson  in 
modem  methods  of  farm  management.  The  increased  number  of 
visitors  from  all  parts  of  the  State  express  themselves  as  much  bene- 
fited by  what  they  see  and  hear.  The  application  of  the  principles 
of  scientific  farming  are  apparent  here,  and  the  results  are  uniformly 
in  favor  of  the  adoption  of  the  practice  recommended,  i,  e.,  that  the 
proper  handling  and  use  of  farm  manures,  the  growing  of  green 
manure  crops,  the  use  of  good  seed,  and  the  application  of  business 
principles  to  all  the  details  of  the  work  result  in  making  farming 
profitable.  For  the  year  ending  April  1st,  1901,  there  was  produced 
an  average  of  8. 1  tons  of  forage  for  each  acre  under  cultivation. 

BIOIiOaY. 

In  the  Biological  Department  the  work  has  followed  the  same  lines 
as  last  year,  viz.  :  Bovine  tuberculosis,  dairy  bacteriology  and  oyster 
culture. 

Under  the  first  head,  an  extended  series  of  observations  of  cows' 
temperatures  has  been  taken,  with  unusual  care,  to  ascertain  as 
accurately  as  possible  the  relative  effect  of  external  conditions — par- 
ticularly air  temperature  fluctuations — upon  the  **  temperature 
cvurve'^  of  cattle.     These  data  are  published  in  the  present  report. 

Under  the  second  head,  the  Bulletin  No.  152,  **  Domestic  Pasteur- 
izing Methods  and  the  Care  of  Milk  in  the  Home,''  was  issued  early 
in  the  summer.  This  is  a  popular  exposition  of  the  results  of  the 
experiments  and  household  experience  of  the  biologist  in  caring  for 
mUk  during  hot  weather,  and  includes  a  description  of  the  methods 
of  using  milk  in  infant  feeding. 

The  principal  line  of  work  of  the  biologist  has  been  the  subject 
of  ** scientific  oyster  propagation,"  a  special  act  having  been  passed 
by  the  last  Legislature,  making  a  small  appropriation  for  ^^establish- 
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ing  and  maintaining"  one  or  more  oyster  experiment  stations,  under 
the  direction  of  the  Agricultural  Collie  Experiment  Station. 

Such  a  station  was  established,  and  maintained  near  Tuckerton, 
during  the  oyster-breeding  season,  from  June  20th  to  August  30th. 
Careful  studies  have  been  made  of  the  eggs  of  oysters,  which  are  so 
small  that  they  are  individually  about  invisible  to  the  naked  eye. 
Oysters  have  been  raised  from  the  *'  spat  stage  "  to  the  **  seed  stage  " 
in  tanks  and  other  artificial  surroundings,  showing  that  the  condi- 
tions in  such  environments  were  favorable  to  life  and  growth. 

As  a  result  of  the  season's  work,  the  biologist  is  convinced  of  the 
erroneousness  of  the  current  beliefs,  that  if  artificially  propagated 
oyster  spawn  were  given  the  proper  food  and  environment,  it  will 
live  and  mature  ;  and  that  if  we  only  knew  how  to  properly  care  for 
such  spawn,  the  problem  of  artificial  oyster  propagation  would  have 
been  solved. 

The  real  trouble,  however,  seems  to  be  that  we  do  not  yet  know 
how  to  select  eggs  of  the  proper  ripeness  and  vigor,  nor  how  to  fertil- 
ize them  with  the  best  sperms.  Therefore,  the  investigations  were 
mainly  directed  towards  the  careful  study  of  oyster  eggs,  and  the 
results  are  illustrated  by  means  of  several  plates  accompanying  this 
report, 

BOTANY. 

The  work  in  the  Botanical  Department  for  the  year  has  been 
largely  upon  the  Experiment  Area  at  the  College  Farm,  supplemented 
with  laboratory  study,  and  investigations  in  various  parts  of  the 
State. 

Attention  has  been  given  to  the  breeding  of  sweet  corn,  beans, 
lima  beans,  tomatoes,  egg-plants,  cucumbers,  salsify,  squashes,  etc. 
The  hope  of  combining  a  white  and  black  sort  of  sweet  corn  so  as  to 
produce  a  new  pink  variety  is  fieginning  to  be  realized  in  that  several 
ears  with  all  the  grains  of  the  desired  color  have  been  obtained  the 
present  season.  Out  of  the  same  line  of  work,  by  careful  selection, 
it  is  hoped  to  obtain  a  variety  with  unusual  productiveness. 

The  combination  of  two  standard  sorts  of  bush  lima  beans  has 
been  effected,  and  the  cross  shows  a  union  of  the  good  qualities  of 
the  parents.  It  still  remains  to  fix  the  characteristics  in  this  new 
variety  when  it  will  be  ready  for  distribution. 

The  same  is  true  of  the  new  egg-plant  that  is  superior  to  both  the 
parents,  and  with  an  acceptable  shape,  high  quality  and  productive, 
vigorous  plants,  it  may  prove  a  valuable  acquisition  to  our  truck 
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farmers.  There  is  a  demand  for  the  seed,  but  it  is  withheld,  as  more 
time  is  required  to  fix  the  strain. 

Some  superior  forms  of  cucumbers  have  come  from  breeding,  and 
it  is  hoped  that  shortly  the  Station  will  have  something  in  this  line 
to  offer  its  constituents. 

The  end  in  view  in  the  crossing  of  tomatoes,  namely,  a  more 
upright  and  vigorous  plant  with  the  amount  of  seed  in  the  fruit 
greatly  reduced,  is  being  approached,  and  tomatoes  absolutely  seed- 
less have  been  obtained.  The  work  of  fixing  the  desired  qualities 
here  may  require  more  time  than  with  the  other  kinds  of  plants  above 
named. 

A  hybrid  between  two  species  of  salsify  has  shown  remarkable 
variations  in  some  directions,  but  sufficient  time  has  not  elapsed  for 
a  test  of  the  quality  of  the  roots. 

In  connection  with  the  above  tests  in  breeding  some  interesting 
facts  have  become  evident  that  will  help  in  future  work  along  the 
same  lines. 

Some  time  has  been  given  to  the  study  of  such  weeds  as  broom- 
rape  and  dodder,  and  the  latter  is  a  subject  for  study  in  the  green- 
house. Tests  have  also  been  made  under  glass  to  determine  the 
effect  of  conditions  upon  sex  and  sex  organs  in  plants.  For  this  flax 
and  buckwheat  have  been  employed.  Albinism  in  sweet  corn  was 
under  examination  through  the  winter,  and  it  was  found  not  to  be 
due  to  any  condition  of  germination,  but  is  in  the  seed  itself  and 
perhaps  the  result  of  some  enfeebled  growth.  Some  spraying  experi- 
ments in  the  greenhouse  point  to  kerosene  emulsion  as  a  suitable 
remedy  for  the  powdery  mildew  of  hot-house  roses  and  many  other 
plants  grown  under  glass.  This  line  of  study  is  to  be  hopefully 
continued. 

Many  plants  have  been  determined  from  week  to  week,  and  occa- 
sional samples  of  suspected  commercial  seeds  examined  for  weed 
seeds. 

One  bulletin  has  been  issued  since  the  last  annual  report,  namely. 
No.  151,  *'Bean  Diseases  and  Their  Remedies,*'  with  four  plates, 
nine  figures  and  twenty-eight  pages. 
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BNTOMOLOQY. 

In  the  department  of  insects  one  of  the  main  lines  of  investigation 
has  been  a  study  of  the  mosquito  problem  as  it  exists  in  the  State  at 
the  present  time.  The  subject  is  too  large  for  any  one  person  to 
cover  in  any  one  year,  and  all  that  was  attempted  was  to  ascertain, 
first,  the  distribution  of  the  species  responsible  for  the  spread  of 
malarial  diseases ;  second,  the  determination  of  the  most  common 
species  and  their  distribution  in  the  State  ;  third,  the  general  methods 
that  might  be  employed  to  check  or  control  the  insects  ;  and  fourth, 
the  part  that  the  individual,  municipality  and  State  respectively 
should  assume  in  the  eSort  to  effect  a  permanent  mitigation  of  a  pest 
which,  directly  and  indirectly,  causes  a  loss  of  many  thousands  of  dol- 
lars annually  to  our  citizens  and  lessens  enormously  the  value  of 
much  of  the  coast  and  other  lands  of  the  State.  The  investigation 
has  reached  a  point  where  it  requires  material  assistance  to  complete 
the  work  and  promises  results  that  will  do  away  with  from  75  per 
cent,  to  90  per  cent,  of  the  troublesome  forms  in  the  State. 

The  life  history  of  the  katydid  that  annually  destroys  thousands 
of  bushels  of  cranberries  has  been  completed  and  the  egg-laying 
habits  have  been  ascertained.  It  will  now  be  possible  for  the  grow- 
ers to  control  the  insect  and  practically  avoid  injury  by  simple  and 
inexpensive  methods. 

Studies  on  scale  insects  have  been  continued  and  the  life  history 
of  the  form  that  has  ojE  late  years  injured  blackberry  and  raspberry 
canes  has  been  completed. 

Work  in  the  Experiment  Orchard  has  been  continued  and  a  number 
of  insecticides  have  been  tested  to  ascertain  their  range  of  usefulness 
against  insects  and  their  effects  on  plant-life. 

The  work  done  with  crude  petroleum  to  check  the  spread  and 
injury  done  by  the  San  Jos6  or  pernicious  scale  has  been  followed 
and  the  experience  gained  will  be  incorporated  in  the  annual  report. 

An  interesting  line  of  work  was  the  introduction  into  the  State  of 
a  Chinese  species  of  Mantid,  a  predatory  insect  which,  it  is  hoped, 
will  prove  useful  in  checking  the  spread  of  certain  injurious  forms. 
It  appears  now  that  the  work  will  prove  successful  so  far  as  the  intro- 
duction of  the  insect  is  concerned  ;  whether  it  will  prove  as  bene- 
ficial as  is  hoped,  remains  to  be  seen. 

A  number  of  less  important  investigations  were  carried  on  as  the 
character  of  the  complaints  received  during  the  season  made  it  neces- 
sary.    In  all  respects  the  season  has  been  busy  as  well  as  profitable. 
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Two  bulletins  were  issued  from  the  Department  since  the  last 
report:  No.  147,  dealing  with  the  ^'Angoumois  Grain  Moth,"  and 
No.  149,  dealing  with  **Two  Strawberry  Pests." 

As  in  the  past,  the  Station  officers  have  kept  in  close  contact  with 
the  farmers  throughout  the  State,  by  attending  the  various  meetings 
of  the  county  boards  of  agriculture,  of  farmers'  institutes,  by  the 
issuing  of  special  information  bulletins  on  various  subjects,  and  by 
direct  correspondence  with  the  farmers.  The  Station,  in  addition  to 
its  function  as  an  institution  for  scientific  investigation,  is  a  bureau 
of  information  on  all  subjects  relating  to  the  farm. 

During  the  year  many  additions  of  valuable  books  of  reference 
have  been  made  to  the  library,  besides  the  binding  of  reports  and 
bulletins  of  other  Stations ;  it  is  also  well  supplied  with  all  of  the 
leading  journals,  bearing  upon  the  various  lines  of  scientific  work 
connected  with  the  institution,  together  with  the  leading  agricultural 
and  stock  papers. 

The  equipment  of  the  various  departments  has  also  been  materially 
enlarged,  particularly  in  the  chemical  and  biological  departments, 
and  the  working  facilities  of  all  well  kept  up. 
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FERTILIZERS. 

I. 

THE  MARKET  PRICES  OF  FERTILIZERS. 

For  a  number  of  ye^rs  past,  this  Station  has  published  a  record  of 
the  annual  sales  of  fertilizers  in  the  State.  Each  year  of  late  the 
manufacturers  have  shown  more  reticence  about  supplying  the  data 
covering  their  output,  and  for  this  reason  it  is  thought  best  this  year 
to  omit  the  statistical  part  of  this  report. 

The  records  of  preceding  years  have  shown  that  the  farmers  of  this 
State  have  paid  on  an  average  about  $1,200,000  annually  for  com- 
plete fertilizers.  It  is,  therefore,  a  matter  of  importance  to  ascertain 
the  principal  conditions  which  influence  the  selling  price  of  these 
materials. 

Complete  fertilizers  are  made  by  mixing  a  number  of  crude  pro- 
ducts or  raw  materials,  each  of  which  contains  one  or  more  of  the 
following  elements  of  plant-food,  viz.,  nitrogen,  phosphoric  acid  and 
potash.     Efforts  have  been  made,  therefore,  to  secure — 

The  average  wholesale  prices  ofnitrogeriy  phosphoric  acid  and  potash. 
The  average  retail  prices  of  nitrogen^  phosphoric  add  and  potash. 
The  advance  in  prices  between  the  wholesale  and  retail  markets. 

The  wholesale  prices  of  crude  products,  or  raw  materials,  are 
quoted  every  Monday  in  the  well-known  trade  journal,  The  Oily  Paint 
and  Drug  Reporter.  These  prices  have  been  tabulated  for  the  entire 
year,  and  have  then  been  recalculated  upon  the  basis  of  the  follow- 
ing analyses,  in  order  to  express  the  results  as  prices  of  actual  plant- 
food,  which  is  the  form  adopted  by  the  Experiment  Stations  of  this 
country. 

2  (17) 
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Nitrate  of  Soda........ 16   per  cent.  Nitrogen. 

Sulfate  of  Ammonia. 20}       <'  " 

Dried  Blood 12}       " 

Acid  Phosphate 12         "  |  Available  Phos- 

I'    phone  Acid. 

High-Grade  Sulfate  of  Potash 50         "  Potash. 

Double  Sulfate  of  Potash  and  Magnesia...  25        *'  " 

Muriate  of  Potash 50         "  " 

Kainit 12}       «  *' 

The  retail  prices  were  calculated  from  the  analyses  of  those  samples 
of  raw  materials  published  in  the  report  of  1900,  which  were  taken 
from  goods  in  the  hands  of  farmers  and  which  had  been  bought  for 
cash  direct  from  the  manufacturers  of  complete  fertilizers. 

The  price  of  nitrate  of  soda  showed  a  considerable  fluctuation,  par- 
ticularly from  March  Ist  to  July  1st,  varying  from  10.4  to  13.7  cents 
per  pound.  The  average  price,  11.6  cents,  is  much  higher  than  that 
of  last  year,  and  higher  than  any  year  since  1894.  Sulfate  of  am- 
monia has  been  quite  constant  in  price  during  the  year,  being  slightly 
lower  than  in  1899.  Dried  blood  has  shown  the  greatest  increase  in 
price  of  any  of  the  raw  materials,  reaching  as  high  as  15.5  cents  in 
February,  with  an  average  for  the  year  of  14  cents.  Acid  phosphate 
and  the  potash  salts  showed  little  fluctuation  during  the  year,  and 
the  average  prices  differ  little  from  those  of  previous  years. 
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AVERAGE   RETAIL   PRICES  OF  NITROGEN,  PHOSPHORIC  ACID  AND   POTASH 
IN   CRUDE   MATERIALS. 

With  few  exceptions,  the  samples  of  raw  materials  analyzed  in 
1900  were  taken  from  goods  in  the  hands  of  farmers,  and  had  been 
bought  for  cash  direct  from  the  manufacturers  of  complete  fertilizers. 
After  an  analysis  of  the  samples,  therefore,  it  was  not  difl&cult  to 
calculate  the  retail  prices  per  pound  of  the  various  forms  of  nitrogen, 
phosphoric  acid  and  potash  used  in  this  trade. 

The  tables  on  pages  37  to  39,  in  the  report  of  1900,  furnish  in 
detail  the  information  gained  by  this  work,  and  afford  data  also  for 
the  following  summary.  For  comparison,  results  secured  in  a  similar 
manner  in  1894,  1895,  1896,  1897,  1898  and  1899,  are  republished  : 


OOer  FEB  POUND  OF— 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Nitrogen  ftom  Nitrate  of  Soda.» „.... 

cts. 
14.8 

Cts. 
18.4 

Cts. 
12.7 

cts. 
12.9 

cts. 
12.8 

Cts. 
12.2 

Cts. 
12.9 

V         "    Solfete  of  Ammonia 

18.8 

........ 

188 

11.8 

14.0 

14.8 

15.8 

*•    Dried  Blood..... „    „. 

16.7 

18.8 

U.9 

11.8 

11.5 

12.9 

14.0 

"    Dried  Fish „ 

17.6 

16.4 

18.7 

12.8 

11.5 

18.8 

18.7 

**          "     Ammonite 

14.9 

.....M« 

.....«» 

18.5 

14.4 

Soluble  Phosphoric  Acid  from  Bone  Black............. 

6.5 

6.8 

6.8 

........ 

...MMM^ 

"              "            "       •«    S.C.  Book « 

4.7 
6.ft 

4.8 
5.8 

8.6 
6.8 

8.8 

8.7 

4.1 

Reverted      "            "      "    Bone  Block 

"             "            "       "    aCRock . 

4.7 

4.8 

8.6 

8.8 

8.7 

4.1 

Potash  from  Hlgh-Grade  Sulfate 

4.9 

4.5 

4.9 

4.0 

6.8 

4.S 

"        ''    Doable  Snlfrite  of  Potash  and  Mag- 
nesia.....  «. 

M.MM.. 

5.2 

4.8 

...•MM. 

...MMM- 

•«                    ««          ir^lT>U.    ,r-T,r,„    „ 

4.8 
4.1 

4.7 
8.9 

4.8 
4.1 

4.0 
8.8 

4.5 
4.0 

8.4 

"    Muriate .^.»...^»..^. ...«. 

4.1 

These  averages  are  the  manufacturers^  retail  cash  prices  for  the  nitrogerij 
phosphoric  add  and  potash  in  the  crude  stock  from  which  complete  fertilizers^ 
are  made. 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT. 


21 


COMPARISON  BETWEEN  THE  AVERAGE  WHOLESALE  AND   RETAIL 
PRICES   OF  NITROGEN,  PHOSPHORIC  ACID  AND   POTASH. 

The  conclasions  reached  in  r^ard  to  the  wholesale  and  retail 
prices  are  here  tabulated.  They  represent  the  manufacturers'  whole- 
sale and  rdail  prices  for  plant-food  in  Ua  best  forms.  The  percentages 
by  which  the  retail  prices  exceed  the  wholesale  have  been  taken  as 
the  basis  of  the  comparison. 


MANUFACTUBEBS' 
▲VKEAOIS. 

▲YXBAOB  PEBCSMTAGB 

BT  WHICH  THB 

BXTAIL  PBICB  EXCEED 

THE  WHOLESALE. 

1 

5 

1 

S 

U98. 

1809. 

1900. 

t 

li 

h 

' 

cts. 

cts. 

cts. 

cts. 

Nitrogen  flrom  Nitrate  of  Soda....... 

10.4 

12.2 

11.6 

12.9 

11.8 

17  8 

11.2 

*•          "     Snil^te  of  Am»nonlft.„T«........ 

14.4 
11.1 

14.8 
12.9 

14.2 
14.0 

15.8 
14.0 

12.9 
9.5 

•0.7 
16.2 

11.8 

"     Dried  Blood „ 

"     Dried  Fish 

„ 

18.8 

.....MM 

18.7 

« 



"          "     Ammonite    .. 

......... 

18.5 

.....MM 

14.4 

........... 



«....M.... 

Boloble  Phosphoric  Acid  from  Bone  Black.... 

......... 

......M. 

...MMM 

M...MM 



............ 

...M. 

"       "    8.  C.  Rock. 

8.8 

8.7 

8.2 

4.1 

17.9 

12.1 

28.1 

Rererted      "            "      "    Bone  Black.... 

"             "      "    S.C.  Rock 

8.8 

8.7 

8.2 

4.1 

17.9 

12.1 

28.1 

Potash  from  Hlgh-Grade  Sidfrite — » 

4.0 

5.8 

4.1 

4.8 

•2.5 

82.5 

17.1 

"    Doable  SolCEite  of  Potash  and 
Magnesia. — 

4.2 

.....M.. 

4.2 

......... 

•2.8 

...M.  .M... 

..*••....... 

"    TCalnlt 

8.7 

4.5 

8.7 

8.4 

11.1 

21.6 

•8.8 

"    Moriate «... 

8.6 

4.0 

8.7 

4.1 

2.7 

11.1 

10.8 

•Wholesale  price  exceeds  retail. 
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II. 
THE  CHEMICAL  EXAMINATION  OF  FERTILIZERS. 

1.  IntrodiLction. 

2.  The  trade  valuea  of  fertilizing  idgredierUs  for  1901  j  and  the  examina- 

tion of  the  standard  materials  supplying  them. 
S.   The  examination  and  valuation  of  manufactured  brands,  home  mix- 
tures, special  compounds  and  sundry  maierials. 

1. 

INTRODUCTION. 

Tke  Fertiliser  Iiaw. 

The  fertilizer  law  of  this  State  is  as  follows  : 

An  act  to  r^ulate  the  manufacture  and  sale  of  fertilizers  [approved 
March  24th,  1874,  and  amended  March  27th,  1878.] 

1.  That  every  commercial  fertilizer  which  shall  be  offered  for  sale 
in  this  State  shall  be  accompanied  by  an  analysis,  stating  the  per- 
centage therein  of  ammonia,  or  its  equivalent  of  nitrogen  ;  of  potash, 
in  any  form  or  combination,  soluble  in  distilled  water  ;  and  ^of  phos- 
phoric acid  in  any  form  or  combination  ;  the  portion  of  phosphorio 
acid  soluble  in  distilled  water;  that  portion  soluble  in  a  neutral 
solution  of  citrate  of  ammonia  at  a  temperature  not  exceeding  one 
hundred  degrees  Fahrenheit ;  and  that  portion  of  phosphoric  acid  not 
soluble  in  either  of  the  above-named  fluids,  shall  each  be  determined 
separately ;  and  the  material  from  which  the  phosphoric  acid  is 
obtained  shall  also  be  stated ;  a  legible  statement  of  such  analysis 
shall  accompany  all  packages  or  lots  of  over  one  hundred  pounds 
sold,  offered  or  exposed  for  sale. 

6.  That  any  person  selling,  offering  or  exposing  for  sale  any  com- 
mercial fertilizer  without  the  analysis  required  by  the  first  section  of 
this  act,  or  with  an  analysis  stating  that  said  fertilizer  contains  a 
larger  percentage  of  any  one  or  more  of  the  constituents  mentioned 
in  said  section  than  is  contained  therein,  shall  forfeit  fifty  dollars  for 
the  first  offense  and  one  hundred  dollars  for  each  subsequent  offense ; 
provided,  further,  that  the  provisions  of  this  section  shall  not  apply 
to  any  manure  sold  at  a  price  not  exceeding  one-half  a  cent  per  pound, 
nor  to  any  imported  guanos. 
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From  the  Station's  standpoint  this  involves  : 

1.  The  securing  of  samples, 

2.  The  selection  of  the  samples  for  examination, 
2,    The  chemical  analysis, 

1.   Tke  Seonrins  of  Sample*. 

In  order  that  the  inspection  of  fertilizers  may  be  of  value  to  the 
State,  it  is  necessary  that  the  samples  analysed  should  be  beyond! 
question  as  to  having  been  properly  taken  and  carefully  preserved,  so- 
as  to  fairly  and  justly  rejiresent  the  bulk  of  the  material  from  which 
they  are  drawn.  Success  in  this  particular  depends  as  much  on  ex- 
perience, is  often  as  difficult  to  attain  and  is  quite  as  important  as 
the  subsequent  chemical  work  in  the  laboratory.  For  this  reason  the 
samples  analysed  under  the  act  are  with  a  few  exceptions  taken  by 
duly-authorized  Inspectors,  many  of  whom  have  been  doing  this 
work  for  the  Station  for  years.  These  gentiemen  are  farmers  of  the 
highest  standing  in  the  community,  and  are  willing  to  assume  this 
duty  solely  because  it  is  regarded  as  a  matter  of  vital  interest  to  the 
farming  public. 

The  names  of  those  who  have  represented  the  Station  during  the 
past  season  are  as  follows  : 

nroPBCTOBS  FOB  1901. 

Chas.  Kraxts Egg  Harbor  City Atlantic  county. 

J.  HscK. Westwood Bergen  county. 

H.  I.  BuDD Moant  Holly Burlington  county. 

Samuel  Wood Haddonfield Camden  county. 

J.  H.  RiOHABDeoN Bio  Grande. Cape  May  county. 

H.  (>.  Newcomb... Cedaryille Cumberland  county. 

J.  B.  Ward Lyons  Farms Essex  county. 

J.  C.  Gbiscom. « Woodbury Gloucester  county. 

AUOU8TU8  DiLTS.... Flcmington Hunterdon  county. 

J.  M.  Dalbympls Hopewell Mercer  county. 

W.  T.  WoBBNEB New  Brunswick.. Middlesex  county. 

Hbnbt  D.  Hancb. Freehold Monmouth  county. 

J.  J.  MrrcHBLL. Troy  Hills Morris  county. 

WooDHUTT  Pettit. Salem Salem  county. 

H.  S.  Van  Nuts. Millstone Middlesex  county. 

D.  N.  Wabbassb Newton Sussex  county. 

F.  E.  WoODBUFF Cranford Union  county. 

W.  O.  Wabd Hainesburg Warren  county. 

At  the  banning  of  the  season  each  Inspector  is  furnished  with  a 
sampling  tube,  blanks  for  describing  samples,  bottle  labels,  etc.^ 
together  with  printed  instructions  regarding  their  use.  Each  In- 
spector is  requested  to  secure  a  sample  of  every  brand  of  commerical 
fertilizer  that  he  can  find  in  his  district. 
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8.  The  Beleetlons  of  the  Samples  for  Examiaatlon. 

As  fast  as  the  samples  are  secured  they  are  shipped  to  the  Station. 
Many  duplicates  are  received,  but  all  are  given  a  distinguishing 
number  and  properly  stored,  and  an  entry  is  made  for  each  in  an 
appropriate  book,  showing  at  a  glance  the  name  of  the  brand  and  the 
place  or  places  where  it  has  been  found.'  From  among  the  duplicates 
of  each  brand  a  selection  is  made  at  random,  but  with  the  aim  in 
view  of  causing  the  analyses  representing  any  one  firm  to  be  of 
samples  drawn  from  as  many  different  counties  of  the  State  as 
possible. 

This  method  of  selection,  it  is  believed,  is  more  likely  to  cause  the 
analyses  to  demonstrate  the  general  quality  of  a  manufacturer's  pro- 
duct and  to  disarm  any  suspicion  or  insinuation  on  the  part  of  rival 
dealers  that  the  goods  were  specially  prepared  to  be  sampled,  which 
might  arise  if  the  sample  analysed  was  taken  upon  request. 

Under  certain  conditions,  however,  this  rule  is  not  strictly  adhered 
to.  When  purchases  are  to  be  paid  for  according  to  the  Station's 
analysis  and  their  magnitude  warrants,  or  when  the  analysis  will  add 
to  the  information  of  the  Station,  or  will  demonstrate  a  possible 
development  of  waste  products  into  cheap  sources  of  plant-food,  or  m 
other  ways  is  of  general  interest,  the  Station  performs  the  work  free 
of  charge ;  but  in  all  cases  it  requires  that  full  and  sufficient  informa- 
tion concerning  the  sample  be  furnished,  in  order  that  there  may  be 
no  unnecessary  duplication  of  work,  and  when  accomplished,  the 
analysis  may  be  of  service  to  the  general  public. 

The  following  is  a  list  of  those  business  houses  the  analyses  of 
whose  goods  are  published  in  this  report : 

Manufacturers 

WHOSE  GOODS  HAVE  BEEN  SAMPLED  AND  ANALYSED  THIS  TEAB. 

J.  H.  Allen Lawrence  Station,  N.  J. 

Allentown  Mani^actaring  Co..... AUentown,  Pa. 

American  Agricaltaral  Chemical  Co No.  26  Broadway,  New  York  City. 

H.  J.  Baker  &  Bro.  Branch 93  William  St,  New  York  aty. 

Bradley  Branch New  York  City. 

Chemical  Co.  of  Canton  Branch. 82  S.  Charles  St,  Baltimore,  Md. 

Chicopee  Guano  Co.  Branch 88  Wall  St ,  New  York  City. 

Great  Eastern  Branch Rutland,  Vt 

Pacific  Guano  Branch New  York  City. 

Packers'  Union  Branch 150  Nassau  St,  New  York  City. 

Moro  Phillips  Branch 710  The^ourse,  Philadelphia,  Pa. 

Preston  Branch Greenpoint,  L.  I,  N.  Y. 
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The  Qoinnipiac  Co.  Branch New  York  City. 

Read  Branch 16  Exchange  Place,  New  York  City. 

Sharplees  &  Carpenter  Branch 710  The  Bourse,  Philadelphia,  Pa. 

Susquehanna  Branch Baltimore,  Md. 

Tygert-Allen  Branch. 2  Chestnut  St,  Philadelphia,  Pa. 

Williams  A  Clark  Branch... 27  William  St,  New  York  City. 

Annoor  Fertilizer  Works 205  La  Salle  St.,  Chicago,  111. 

Warren  Atkinson Mullica  Hill,  N.J. 

James  H.  Baird. Marlboro,  N.  J. 

Baagh  &  Sons  Co 20  S.  Delaware  Aye.,  Philadelphia,  Pa. 

The  Berg  Co Russell  and  Bath  Sts.,  Philadelphia,  Pa. 

A  Berg  Glue  Co Onterio  St.,  Philadelphia.  Pa. 

Berger  Bros. Easton,  Pa. 

Bowker  Fertiliser  Co No.  43  Chatham  St,  Boston,  Mass. 

Bradley  &  Green  Fertilizer  Co 9th  St.  and  Girard  Aye.,  Philadelphia,  Pa. 

W.  M.  Brown ......pedarville,  N.  J. 

E.  Frank  Coe  Co 138  Front 'St,  New  York  City. 

John  8.  CollinrfA  Son Moorestown,  N.  J. 

Collins  &  Pancoast MerchantyiUe,  N.  J. 

Peter  Cooper's  Glue  Factory 13  Burling  Slip,  New  York  City. 

I.  &  Curtis. Frenchtown,  N.  J 

Davis,  Colson  A  Co Woodstown,  N.  J. 

B.  F.  Demarris  A  Son. Cedarville,  N.J. 

J.  H.  Denise Freehold,  N.  J. 

J.  Y.  Dilatush. Robbinsville,  N.  J. 

H.  W.  Doughten Moorestown,  N.  J. 

Bnnyon  Field Bound  Brook,  N.  J. 

J.  C.  Fifield  Sons  A  Co Bakersville,  N.  J. 

L.  Fischer.. Belford,  N.  J. 

Fithian  A  Pennell Bridgeton,  N.J. 

Geo.  B.  Forreeter 159  Front  St.,  New  York  City. 

W.O.  (Harrison Bridgetoo,  N.  J. 

J.  C.  Griscom Woodbury,  N.  J. 

F.  £.  Hancock. Walkerton,  Ontario,  Canada. 

Wyckofif  Hendrickson Allentown,  N.  J. 

aM.  Hess  ABro Reading,  Pa. 

Ira  HilL .....Copper  Hill,  N.  J. 

Hill  A  Co   Flemington,  N.  J. 

Hires  A  Co Quinton,  N.  J. 

International  Seed  Co Rochester,  N.  Y. 

The  Keystone  Chemical  Co Camden,  N.  J. 

F.  R.  Lalor Dunnyille,  Ont.,  Can. 

Lister^s  Agricultural  Chemical  Works Newark.  N.  J. 

The  Mapes  F.  A  P.  Guano  Co 143  Liberty  St,  New  York  City. 

Frank  Maul Greenwich,  N.  J. 

Hugh  McAnany 19  N.  Juniper  St.,  Philadelphia,  Pa. 

John  £.  Minch  Bridgeton,  N.  J. 

Miner  A  Mickel Bridgeton,  N.  J. 

Monmouth  Chemical  Works. Shrewsbury,  N.  J. 
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G.  L.  Monroe Oawego,  N.  Y* 

Albert  Nelson  &  Co AUentown,  N.  J. 

Wm.  C.  Newport  &  Co Willow  Groye,Pa. 

James  E  Otis Tuckerton,  N.  J. 

8.  L.  Pancoast    Mullica  Hill,  N.  J. 

Peterson  &  Smith Woodstown,  N.  J. 

Philadelphia  Morocco  Co......... Philadelphia,  Pa. 

Enos  Richmond Elmer,  N.  J. 

Edward  Rigg,  Jr Burlington,  N.  Jr 

M.  F.  Riley Elmer,  N.  J, 

James  Ross Trenton,  N.J. 

Rackman  Bros .....New  Brunswick,  N.  J. 

Russell  Agricultural  Chemical  Co Newark,  N.  J. 

Saul  &  Johnson .....Erma,  N.J. 

Sharpless  &  Bro Camden,  N.J. 

M.  L.  Shoemaker  &^Co Delaware  Ave.  and  Venango  St,  Philadelphia,  Pa« 

Lester  Shurts  Neshanic,  N.  J. 

L.  W.  Sickler Glassboro,  N.  J. 

Rufus  W  Smith ., Elmer,  N.J. 

Somerset  Chemical  Co Bound  Brook,  N.  J, 

Stevens  Bros Cedarville,  N.  J. 

Swift  &  Co.... Chicago,  IIU 

Henry  Taylor Vineland,  N.J. 

The  Taylor  Provision  Co Trenton,  N.  J. 

L  P.  Thomas  &  Son  Co 2  S.  Delaware  Aye.,  Philadelphia,  Pa, 

Trenton  Bone  Fertiliser  Co... Trenton,  N.  J. 

The  J  E.  Tygert  Co 42  S.Delaware  Ave ,  Philadelphia,  Pa. 

The  Tyler-Hall  Chemical  Co Readbum,  N.  Y. 

Vineland  Grain  Co Vineland,  N.  J» 

Emil  Wahl  Mfg.  Co No.  3870  Pulaski  Ave.,  Nicetown,  Philadelphia,  Pa, 

Warren  Fertilizer  Works Belvidere,  N.  J. 

Geo.  M.  Wells Moorestown,  N.  J. 

West  Jersey  Marl  and  Transportation  Co , Woodbury,  N.J. 

W.  E.  Whann William  Penn,  Pa. 

Winterbottom,  Carter  &  Co Egg  Harbor  City,  N.  J- 

3.  The  Ghemioal  Amaysis. 

The  chemical  analysis  includes  a  test  for  the  three  forms  of  nitrogen, 
viz.,  as  nitrates,  as  ammonia  salts  and  as  organic  matter,  and  a  quan- 
titative determination  of  each  when  found.  Likewise  the  total  phos- 
phoric acid  is  determined,  and  also  that  portion  of  it  which  is  soluble 
in  water,  and  that  soluble  and  insoluble  in  ammonium  citrate  solution. 

Potash  and  chlorin  determinations  are  also  made,  and  when  potash 
is  found  in  excess  of  that  needed  to  form  muriate  of  potash  with  the 
chlorin  present,  it  is  credited  to  the  manufacturer  as  being  in  the 
form  of  sulfate.  Brands  in  which  the  latter  has  been  the  case  are 
designated  in  the  tables  by  an  asterisk  in  the  potash  column.        • 
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This  complete  examination  is  of  value  in  furnishing  infonnation 
regarding  the  kind  and  quality  of  the  materials  used  in  mixed 
fertilizers. 

The  section  of  the  fertilizer  law  published  in  the  introduction  to 
this  chapter,  indicates  that  in  this  State  certain  analyses  must  be 
made  according  to  prescribed  methods  ;  in  the  others  the  methods  to 
be  used  are  left  to  the  judgment  of  the  oflBcers  of  the  Station,  and  are 
those  recommended  by  the  Association  of  Official  Agricultural 
Chemists. 


THE  TRADE  VALUE  OF   FERTILIZING   INGREDIENTS   FOR   1901,    AND   THE 
EXAMINATION   OF  THE  STANDARD  MATERIALS   SUPPLYING  THEM. 

In  mofit  States  in  which  a  fertilizer  control  is  exercised  it  is  cus- 
tomary to  estimate  and  affix  a  commercial  valuation  to  the  various 
materials  analysed.  This  estimated  commercial  value,  it  must  be 
clearly  understood,  is  separate  and  distinct  from  the  agricultural 
value,  the  latter  depending  upon  the  character  and  form  of  the  ma- 
terial with  reference  to  its  availability  and  the  needs  and  value  of  the 
crop  for  which  it  is  to  be  applied.  The  former,  on  the  other  hand, 
is  determined  by  market  and  trade  conditions,  such  as  supply  and 
demand,  the  cost  of  production,  the  methods  of  manipulations  re- 
quired, etc.  It  is  derived  by  applying  to  the  various  forms  of  plant- 
food  ingredients,  as  shown  by  analysis,  the  values  previously  deter- 
mined upon  for  them.  These  values  are  fixed  from  year  to  year, 
and  are  altered  according  to  the  cost  of  the  standard  materials  con- 
taining these  forms  of  plant-food,  as  shown  in  market  reports  and 
actual  transactions. 

It  is  not  asserted  that  this  system  shows  absolutely  the  commercial 
value  of  each  brand  at  the  time  that  the  sales  were  made,  but  only 
the  relative  commercial  value  of  the  different  brands.  It  is  not  in- 
tended to  be  a  guide  to  the  agricultural  value,  even  relatively,  and 
therefore  cannot  mislead  in  this  direction.  It  is  a  guide  to  the 
charges  for  mixing,  handling  and  selling  plant-food  contained  in  the 
different  brands  as  compared  with  other  brands.  Any  system  of 
comparison  of  brands  must  leave  a  great  deal  to  the  judgment  of  the 
purchaser  ;  he  must  determine  for  himself  whether  he  would  rather 
that  his  phosphoric  acid,  for  example,  were  more  or  less  soluble,  that 
the  nitrogen  should  be  derived  from  the  more  quickly-acting  nitrate, 
or  the  more  lasting  organic  forms,  or  whether  for  his  purpose  the 
muriate  is  just  as  good  as  the  more  expensive  sulfate  of  potash. 
These  conditions  are  indicated  by  the  analysis  which  accompanies 
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the  valuation,  and  the  latter  is  not  to  be  used  in  total  disregard  of  the 
former.  With  these  points  clearly  understood,  a  comparison  of  com- 
mercial values  cannot  be  r^arded  as  discriminating  against  specific 
manufacturers  or  particular  brands. 

The  wholesale  prices  per  pound  of  plant-food  prevailing  in  New 
York  during  the  six  months  immediately  preceding  March  1st  last, 
were  for  nitrogen  in  nitrate  of  soda,  11.3  cents;  in  sulfate  of 
ammonia,  13.7  cents,  and  in  high-grade  dried  blood,  14.1  cents  ;  for 
available  phosphoric  acid  in  acid  phosphate,  3.2  cents,  and  for  actual 
potash  in  muriate  of  potash,  3.7  ;  in  kainit,  3.7  cents  ;  in  double 
sulfate  of  potash  and  magnesia,  4.3  cents,  and  in  high-grade  sulfate 
of  potash,  4.2  cents.  A  comparison  of  these  figures  with  those  of 
last  year  will  show  that  there  have  been  advances  in  the  market 
prices  of  acid  phosphate  and  of  the  ammoniates,  or  nitrogen-furnish- 
ing materials,  sulfate  of  ammonia  excepted ;  these  advances  have, 
however,  been  taken  into  account  in  arranging  the  schedule. 

From  this  as  a  basis,  therefore,  the  following  schedule  of  trade 
values  was  arranged  at  a  meeting  of  Station  Directors  and  Chemists 
for  use  in  Connecticut,  Massachusetts,  New  York,  Rhode  Island, 
Vermont  and  New  Jersey  during  the  season  of  1901 : 

Sohedale  of  Trade  Valaes  Adopted  by  Experiment  Station*  for  1901. 

Cents  per  pound. 

Nitrogen  in  Nitrates 14.0 

"        "  Ammonia  Salts. 16.5 

Organic  Nitrogen  in  dried  and  fine  ground  fish,  meat  and  blood, 

and  in  mixed  fertilizers » 16.0 

"  "         "  fine-ground  bone  and  tankage 16.0 

"  **         "  coarse  bone  and  tankage 12.0 

Phosphoric  Acid,  soluble  in  water 5.0 

"  "  *•       "  ammonium  citrate* 5.0 

<*  "     insoluble  in  fine  bone  and  tankage 4.0 

"  "  "         "  coarse  bone  and  tankage 8.0 

«  **  "         **  mixed  fertilizers 2.0 

"  "  **        "  fine-ground  fish,  cotton-seed  meal, 

castor  pomace  and  wood  ashes....    4.0 

Potash  as  Muriate 4.25 

"       **  Sulfate  and  in  forms  free  from  muriates  (or  chlorids)...    5.0 

*The  solubllitf  of  phosphates,  in  ammonium  citrate  solutions,  is  seriously  aflfected  by  heat 
An  act  of  the  L^^lature  (see  Laws  of  New  Jersey,  1874,  page  90)  provides  that  in  this  determi- 
nation the  temperature  used  shall  not  exceed  li<P  Fahr. ;  in  other  States  160°  Fahr.  has  been 
adopted.  The  higher  the  temperature  the  larger  will  be  the  percentage  of  phosphoric  acid  dis- 
solved by  ammonium  citrate  solutiouB,  and  the  larger  the  amount  of  soH»illed  *'  reverted " 
phosphoric  acid  in  a  ton  of  superphosphate  at  a  given  price  the  lower  will  be  the  price  per 
pound  of  said  acid.  Consequently  the  Station  valuation  of  phosphoric  acid,  soluble  in  ammo- 
niiim  citrate  has  been  fixed  at /our  and  one^he^f  cents  per  sound  for  Connecticut,  Massachusetts, 
New  York,  Rhode  Island  and  Vermont,  and  at  five  cents  per  pound  for  New  Jersey. 
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Valuation  of  FertUUlnff  Ingfredlents  in  Fine-Oround  Feeds. 

Organic  Nitrogen 14.5 

Phosphoric  Acid 4.0 

Potash ^ 6.0 

The  results  of  analysis  of  59  samples  of  standard  raw  materials 
appear  in  tabulated  form  upon  subsequent  pages.  They  include 
samples  of  nitrate  of  soda,  sulfate  of  ammonia,  dried  blood  and  am- 
monite, dried  and  ground  fish,  tankage,  ground  bone,  hair  manure. 
South  Carolina  rock  superphosphates,  muriate  and  sulfate  of  potash 
and  kainit  The  samples  of  nitrate  of  soda  and  sulfate  of  ammonia 
are  of  good  quality.  The  dried  blood  and  dried  and  ground  fish, 
show  considerable  variability,  as  is  usually  the  case,  and  the  samples 
of  the  plain  superphosphates  and  of  the  various  forms  of  potash 
were  of  good  quality,  almost  without  exception. 

Average  Cost  Per  Ponnd  of  Plant-Food  Gonstitiieiits* 

In  connection  with  the  analyses  is  given  the  cost  per  pound  of  the 
essential  fertilizing  ingredient  which  it  supplies.  This  is  derived  by 
dividing  the  cost  per  ton  of  the  material  by  the  number  of  pounds 
of  that  ingredient  in  a  ton,  as  determined  by  analysis.  The  samples 
represent  actual  transactions  of  farmers'  clubs,  and  of  individuals. 
Therefore,  if  the  cost  per  pound  of  the  nitrogen,  phosphoric  acid  or 
potash  in  these  samples  (with  the  exception  of  a  few,  which  were 
purchased  under  particularly  unfavorable  circumstances)  be  averaged, 
the  result  may  be  fairly  assumed  to  represent  the  average  manufac- 
turers' actual  retail  price  at  factory  for  tne  same,  and  admit  of  a 
comparison  with  the  Station's  price,  which  is  intended  to  represent 
the  retail  cash  cost  per  pound  of  the  fertilizing  ingredients  contained 
in  the  raw  materials  before  they  have  been  mixed  to  form  the  various 
commercial  brands. 
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COMPARISON  BETWEEN  WHOLESALE  PRICES  AND  MANUFACTURERS*  AVER- 
AGE RETAIL  PRICES  OP  PLANT-POOD  IN  FERTILIZER  SUPPLIES  AS 
DERIVED  PROM  ACTUAL  TRANSACTIONS,  AND  STATIONS'  SCHEDULE 
FOR   1901. 
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▲VEBAGE  COOT  PEB  POUND  OF— 


Nitrogen  firom  Nitrate  of  Soda 

"         *'     Sulfate  of  Ammonia  ^m. 
"         "     Dried  Bloods ........... — .. 

"         '*     Dried  and  Ground  Fi8b» 
Phosphoric  Acid,  available.......... ........ 

Potash  ftom  Muriate » 

"     Kainit... . 
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16.0 
6.0 
4.26 
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A  study  of  the  forgoing  table  shows  that  the  manufacturers'  retail 
prices  for  plant-food  are,  on  the  average,  14.3  per  cent,  greater  than 
the  wholesale,  and  the  prices  in  the  Station's  schedule,  on  the  aver- 
age, are  3.4  per  cent,  greater  than  these,  which  is  a  total  advance  of 
Station's  prices  over  wholesale  prices,  on  the  average,  of  18  per  cent. 
The  application  of  this  schedule  to  the  plant-food  in  mixed  goods  is, 
therefore,  perfectly  fair  to  the  manufacturers  in  showing  the  relative 
commercial  value  of  the  different  brands. 

The  PnroluMe   of  Fertiliser   lagiredieiita. 

The  experience  of  the  Station  in  the  past,  and  a  study  of  the 
analyses  of  the  raw  materials,  leads  to  the  development  of  some 
observations  and  suggestions  in  relation  to  the  purchase  of  these 
materials.  The  absence  of  guarantee  in  many  instances,  and  the 
variation  from  the  same  in  others,  gives  rise  to  a  belief  that  they 
may  prove  useful. 

Nitrate  of  Soda, — This  is  a  material  quite  uniform  in  composition, 
an  inferior  sample  being  exceptional.  Such  a  sample  was  received 
in  1898  for  the  first  time  since  the  organization  of  the  Station.  The 
samples  examined  this  year  range  from  15.62  per  cent,  to  15.98  per 
cent,  of  nitrogen,  or  from  95  to  97  per  cent,  of  purity.  Samples 
are  occasionally  slightly  below  the  average,  but,  nevertheless,  it  may 
be  said  that,  in  general,  it  is  safe  to  purchase  this  material  without 
especial  chemical  examination,  although,  of  course,  it,  as  well  as 
every  other    material,   should    be    accompanied   by  a  guarantee. 
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Attention,  then,  need  be  paid  simply  to  obtaining  it  at  the  lowest 
price  possible.  The  cost  of  nitrate  of  soda  this  year  ranges  from 
$40  to  $43  i>er  ton,  a  variation  due  not  at  all  to  the  quality  of  the 
goods,  but  arising  from  the  business  methods  and  other  conditions 
attending  their  purchase.  Thede  remarks  apply  in  a  similar  man- 
ner to  sulfate  of  ammonia,  of  which,  however,  comparatively  little 
is  used. 

Animal  MaUer. — ^The  animal  fertilizing  materials,  such  as  dried 
blood,  dried  and  ground  fish,  tankage,  etc.,  are  always  more  or  less 
variable,  and  the  samples  of  these  materials  this  year  are  found  to 
be  no  exception  to  the  general  rule.  Thus  the  samples  of  blood 
vary  in  composition  from  11.39  to  13.11  per  cent,  of  nitrogen  ;  those 
of  dried  and  ground  fiish  vary  from  4.58  to  10.28  per  cent,  of 
nitrogen,  and  from  4.22  to  7.90  per  cent  of  phosphoric  acid,  with  no 
relation  between  the  amounts  of  nitrogen  and  phosphoric  acid  in  the 
different  samples,  nor  between  them  and  the  cost  of  the  material. 
All  these  should  be  purchased,  therefore,  with  a  strict  reference  to 
guarantee  and  a  comparison  of  the  selling  price  therewith,  or,  better, 
on  the  **  unit  system  "  of  purchase.  Allowing  80  cents  per  unit  for 
all  the  phosphoric  acid  they  contained,  and  excluding  those  samples 
notably  low  grade,  dried  blood  cost,  on  the  average  this  year,  $3.08, 
and  dried  and  ground  fish  $3.34  per  unit  of  nitrogen.  This  is 
respectively  equivalent  to  $2.53  and  $2.74  per  unit  of  ammonia. 
Extreme  prices  were  $3.47  per  unit  of  nitrogen  in  dried  blood,  and 
$4.72  in  dried  and  ground  fish,  equivalent  to  $2.85  and  $3.87, 
respectively,  per  unit  of  ammonia.  The  Station  rates  this  form  of 
nitrogen,  when  found  in  complete  fertilizers,  at  $3.20  per  unit  of 
nitrogen,  equal  to  $2.62  per  unit  of  ammonia. 

Plain  Superphosphates. — ^As  usual,  there  is  observed  the  same  varia- 
tion in  composition  and  lack  of  relation  between  the  composition  and 
ttie  price  of  the  acid  phosphates  examined.  They  vary  from  12.39 
per  cent  of  **  available,''  at  $14,  to  15.48  per  cent,  at  $12  per  ton, 
while  the  range  in  price  is  from  $9.45  to  $21.15.  In  the  case  of 
this  material,  also,  the  "unit  system"  will  prove  the  more  satisfac- 
tory method  of  purchase.  The  average  cost  per  unit  of  **  available  " 
this  year,  excluding  those  samples  of  notably-deficient  quality  or  ex- 
cessive price,  was  79  cents,  ranging  from  64  to  92  cents.  The  Sta- 
tion's allowance  for  this  materiid  in  the  valuation  of  mixed  fertilizers 
is  $1  per  unit 

Sales  of  acid  phosphate  between  large  dealers  and  the  smaller 
firms  are  made  on  the  unit  basis.  The  examination  of  the  samples 
this  year  emphasizes  the  value  of  this  system.     It  lies  entirely  with 
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the  farmer  to  receive  the  advantage  of  this  method  of  purchase,  as 
no  difSculty  will  be  experienced  in  making  contracts  with  the  manu- 
facturers on  this  basis. 

Potash  Salts. — The  potash  salts,  while  usually  of  good  quality, 
nevertheless  often  show  considerable  differences  in  chemical  compo- 
sition. The  guarantees  accompanying  them  are,  however,  somewhat 
of  a  guide  as  to  their  purity,  and  possibly  as  much  could  be  gained 
in  their  economical  purchase  by  accepting  the  guarantees  as  correct, 
and  endeavoring  to  secure  a  lower  ton  price,  as  by  insisting  on  the 
analysis  and  allowing  the  price  to  take  care  of  itself.  Muriate  of 
potash  is  often  purchased  on  the  basis  of  80  per  cent,  purity.  If 
the  analysis  shows  a  variation  above  or  below  80  per  cent.,  the  pur- 
chaser pays  for  the  excess  or  is  remunerated  for  the  deficiency  at  the 
same  rate  of  purchase.  This  is  similar  to  the  ^'unit  basis,"  is  fair 
alike  to  the  purchaser  and  the  dealer,  and  requires  a  chemical 
analysis.  The  average  price  this  year  has  been  about  $41  per  ton  for 
muriate  of  potash  of  80  per  cent,  purity,  or  83  cents  per  unit  of 
actual  potash.     The  Station  values  this  in  mixed  goods  at  85  cents 

per  unit. 

Tke  Unit  Wjmtmm,  of  Puroliase, 

The  unit  system  of  purchase,  referred  to  above,  is  the  system  upon 
which  the  manufacturers  of  mixed  fertilizers  buy  these  same  ma- 
terials for  themselves.  It  is  simply  ^^  buying  upon  analysis,"  since 
the  purchaser  pays  a  certain  sum,  previously  agreed  upon,  for  every 
per  cent,  of  the  essential  kind  of  plant-food  actually  contained 
therein,  and  for  fractions  of  a  per  cent,  in  proportion.  With  this 
agreement  the  goods  are  delivered,  an  analysis  is  made  and  the  cor- 
rect amount  paid  over.  The  purchaser  therefore  pays  for  what  he 
gets,  and  gets  what  he  pays  for  ]  the  only  part  that  is  left  for  him  to 
control  is  the  rate  or  amount  per  unit  to  be  paid.  The  average  cost 
per  unit  of  nitrogen  this  year  has  been  $2.64  in  nitrate  of  soda,  $3.08^ 
in  dried  blood  and  $3.34  in  dried  and  ground  fish  ;  that  of  '*  avail- 
able" phosphoric  acid  has  been  79  cents,  and  that  of  potash  haa 
been  83  cents.  The  actual  price  to  be  paid  depends,  as  do  prices 
under  any  system,  upon  the  business  methods  of  the  individual  pur- 
chaser, together  with  various  other  conditions,  such  as  the  distance 
from  market,  the  state  of  trade,  the  time  of  year,  the  size  of  order 
and  the  length  of  credit.  Tfiose  who  study  the  conditions  of  the  market^ 
make  up  their  orders  early y  and  by  combining  with  others  purchase  in  con- 
siderable quantities  and  for  cash,  uM  undoubtedly  secure  better  qmtaiion^ 
than  those  who  buy  at  the  bumest  season  of  the  year,  in  small  lots  at  a  time, 
upon  long  credit  and  from  the  first- comer. 
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FOBMS  OF  NITBOOBN. 

ResdU7  ud  Completely  Salable  In  Water. 
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The  phosphoric  acid  in  every  case  has  been  valued  at  4  cents  per  pound. 
*Not  included  in  the  average. 
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FOBMS  OF  NITBOaBN  INSOLUBLB  IN  WATBB. 
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PliAIN  SUPBRPHOSPHATBS. 
FamUhliiir  Soluble,  BoTerted  and  Insoluble  Pbosphorio  Add. 
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3. 

THE  EXAMINATION  AND   VALUATION   OF   MANUFACTURED   BRANDS,  HOME 
MIXTURES,    SPECIAL  COMPOUNDS  AND  MISCELLANEOUS   PRODUCTS. 

On  the  following  pages  are  reported  the  analyses  of 

308  samples  of  Complete  Fertilisers, 
8        ^       ''  Home  Mixtures, 
18        **       "  Special  Mixtures, 
25        "       "  Ground  Booe, 

37        ''       "  Miscellaneous  Fertilizers  and  Sundry  Materials,  and 
6        **       "  Complete  Fertilizers  excluded  from  the  regular  classifica- 
tion. 

The  main  object  of  this  work  is  to  determine  by  chemical  analysis 
whether  the  actual  composition  of  each  of  the  various  manufactured 
products  corresponds  with  its  guaranteed  composition,  as  required  by 
law.  By  a  comparison  of  the  two  it  is  shown  whether  the  material 
fulfills  the  claims  of  the  manufacturer,  and  how  far  the  guarantee 
given  is  a  guide  as  to  the  amounts  of  plant-food  actually  delivered  to 
the  consumer.  In  addition,  the  application  of  the  Station's  schedule 
of  values,  which  has  been  adopted  for  the  various  kinds  and  forms  of 
fertilizer  constituents,  and  is  published  on  a  previous  page,  demon- 
strates comparatively  whether  the  selling  prices  are  justified,  and  the 
amounts  by  which  the  latter  exceed  the  commercial  values  derived 
from  the  analyses-  represent  the  comparative  charges  of  the  different 
manufacturers  for  mixing  and  bagging  their  goods  and  effecting  their 
sale. 

This  work  is  of  direct  value  to  the  intelligent  and  experienced  pur- 
chaser in  furnishing  definite  information  relative  to  the  composition 
and  value  of  the  different  brands  to  which  his  attention  [may  be 
called,  and  is  of  indirect  value  to  all  purchasers  in  that  it  tends  to 
reduce  to  a  minimum  the  amount  of  worthless  material  offered  for 
sale. 

I.    Complete  Fertilisers. 

The  number  of  distinct  commercial  brands  of  complete  fertilizers, 
the  analyses  of  which  are  herewith  reported,  is  eight  more  than  last 
year.  They  are  the  product  of  79  manufacturers,  which  is  five  less 
than  last  year.  It  is,  therefore,  evident  that  there  is  an  increase  in 
the  number  of  brands  per  manufacturer ;  this  increase  amounts  to 
about  three  brands  for  every  ten  manufacturers,  so  that  the  average 
representation  this  year  is  three  and  nine-tenths  brands,  instead  of 
three  and  six-tenths  brands  per  manufacturer,  as  found  in  1900. 
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The  average  number  of  brands  apiece  is,  therefore,  about  4  ;  there 
are  57  manufacturers  represented  by  this  number  or  less,  14  repre- 
sented by  from  5  to  8  (twice  the  average),  7  by  from  9  to  12 
(three  times  the  average),  and  1  by  16  brands,  or  four  times  the 
average. 

The  extent  to  which  multiplication  of  brands  is  in  some  cases  car- 
ried would  seem  to  be  in  excess  of  that  needed  for  a  range  of  choice, 
especially  in  those  cases  when  the  differences,  to  all  practical  pur- 
poses, are  in  name  only.  Whether  it  is  warranted  by  commercial 
reasons  is  another  question,  for  it  is  undeniable  that  manufacturers 
supply,  as  a  rule,  only  that  which  consumers  demand.  The  inspec- 
tors who  represent  the  Station  in  the  different  counties  have  instruc- 
tions to  send  a  sample  of  every  distinct  brand  they  can  find  in  their 
locality  or  district  Samples  from  any  one  manufacturer,  and  indeed 
of  the  same  brand,  are  thereby  received  in  many  cases  from  several 
different  counties,  and  this  representation  may  be  taken  as  a  measure 
of  this  demand.  From  the  limited  extent  to  which  many  brands  are 
found  distributed  throughout  the  State,  it  is  a  question  whether  this 
demand  is  as  great  as  might  be  supposed. 

The   Gkemioal   Compositloa. 

The  complete  fertilizers  examined  this  year  show  a  great  diversity 
as  regards  composition,  for  they  include  the  association  of  almost 
every  amount  of  nitrogen  from  0.72  to  9.12  per  cent,  (equal  to  from 
about  nine- tenths  per  cent,  to  over  11  per  cent,  of  ammonia),  with 
almost  every  amount  of  phosphoric  acid  (available)  from  2.97  to 
12.88  per  cent.,  and  almost  every  amount  of  potash  from  0.63  to 
12.94  per  cent.  The  complete  examination  which  has  been  made  of 
every  brand  discloses  also  that  still  further  differences  in  composi- 
tion exist,  in  that  some  manufacturers  use  nitrate  or  ammonia  salts 
as  a  partial  source  of  their  nitrogen,  and  others  use  animal  matter 
entirely,  such  as  blood,  or  meat ;  some  use  sulfate  of  potash,  and 
others  the  muriate  or  kainit ;  some  supply  a  relatively  larger  amount 
of  water-soluble  phosphoric  acid,  and  others  of  citrate-soluble, 
accompanied  by  more  or  less  of  insoluble  phosphoric  acid,  of  which 
the  guarantee  takes  no  account  in  many  instances. 
.  The  proportion  of  the  phosphoric  acid  which  each  of  the  various 
brands  supplies  can  be  readily  learned  from  an  inspection  of  the 
tables  which  follow.  The  average  analysis  of  all  the  brands  is  4.59 
per  cent  of  water-soluble,  3.49  of  citrate-soluble  and  2.40  of  insoluble 
(or  acid  soluble)  phosphoric  acid.     The  use  of  sulfate  of  potash  as 
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the  source  of  any  considerable  portion  of  the  potash  is  indicated  by 
an  asterisk  (*)  in  the  potash  column.  There  are  among  the  308 
brands  but  34  in  which  this  is  the  case.  Potash  as  sulfate  receives 
a  higher  valuation  than  when  in  the  form  of  muriate,  since  it  costs 
somewhat  more. 

Nitrate  of  soda  is  used  as  a  partial  source  of  nitrogen  in  189  of  the 
brands,  and  salts  of  ammonia  in  69,  both  being  used  in  40  of  them. 
The  nitrogen  supplied  as  nitrate  has  ranged  from  nothing  to  7.37 
per  cent,  the  average  being  0.92  per  cent.,  and  that  supplied  as  salts 
of  ammonia  has  ranged  from  nothing  to  1.89  per  cent.,  the  average' 
being  0.60  per  cent  These  have  been  associated  with  varying 
amounts  of  organic  nitrogen,  ranging  from  0.03  per  cent,  to  4.55 
per  cent.,  and  averaging  1.62  per  cent.  When  comparison  of  these 
figures  is  made  witii  those  given  last  year,  they  would  seem  to 
indicate  an  increase  in  the  use  of  the  water-soluble  forms  of  nitro- 
gen (particularly  of  nitrate  of  soda)  in  respect  both  to  the  amounts 
and  to  the  number  of  brands  in  which  they  occur. 

Brand  Naines. 

In  few  instances  is  the  composition  or  character  of  these  materials, 
containing,  as  they  do,  almost  every  practicable  amount  and  propor- 
tion of  plant-food  in  the  different  forms — ^in  few  instances  is  it  accu- 
rately designated  by  the  brand  name.  Manufacturers  by  no  means 
agree  as  to  the  true  formula  for  a  **  Potato  Manure,''  for  instance  ; 
"  Dissolved  Bone  Phosphate  "  does  not  necessarily  imply  that  a  trace 
of  bone  has  been  used  in  its  manufacture ;  **Ammoniated  Bone  Super- 
phosphate" may  contain  bone,  but  does  not  indicate  that  it  often 
contains  potash,  and  many  brands  could  easily  be  mistaken  (from  a 
consideration  of  name  alone)  for  pure  bone  meal. 

The  necessity  may  be  seen,  therefore,  of  the  published  statement  of 
analysis  or  guaranteed  composition  of  each  brand,  which  is  required 
by  law,  and  the  importance  of  a  conformity  of  the  actual  composition 
with  it. 

Onaraateet  and  Aotnal  Coniposition. 

Without  exception,  all  of  the  brands  examined  this  year  have  been 
accompanied  by  a  guarantee,  as  the  fertilizer  law  of  New  Jersey  re- 
quires shall  accompany  all  packages  or  lots  of  over  one  hundred 
pounds  sold,  offered  or  exposed  for  sale.  Nevertheless,  there  has 
been  a  rather  unusually  large  number  of  instances  this  year  of 
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erroneous  guarantees.  On  analysis  certain  brands  have  shown  a 
composition  which  made  the  accompanying  guarantee  absurd.  Re- 
quests on  the  part  of  the  Station  have  elicited  from  the  manufacturers 
the  explanation  that  the  goods  have  been  put  up  in  wrong  bags,  or 
drawn  from  the  wrong  heap  or  bin,  or  the  regular  bags  have  been 
used  for  goods  which  have  been  fortified  according  to  the  order  of  a 
certain  customer,  by  the  addition  of  more  than  usual  of  a  certain 
ingredient.  Occurrences  of  this  sort  are  particularly  annoying  to  the 
officers  of  the  Station.  It  is  the  practice  of  the  Station  to  analyze 
one  sample  of  each  brand,  and  publish  this  as  representing,  to  the 
beet  of  its  knowledge,  the  composition  of  this  brand  wherever  found  ; 
and  while  it  would  seem  to  be  the  manufacturer's  own  fault,  if 
through  wrong  bagging  a  usually  superior  brand  were  published 
with  an  inferior  analysis,  on  the  other  hand,  it  would  be  manifestly 
unfair  to  all  others  if  an  inferior  brand,  through  the  same  means, 
were  published  as  containing  the  superior  analysis  wherever  found 
in  the  State.  In  the  case  of  fortified  brands,  likewise,  the  analysis 
found  do^  not  represent  the  goods  which  the  manufacturer  advertises 
in  his  circulars.  The  special  addition  of  extra  material  to  a  formula 
constitutes  a  change  in  the  formula,  and  makes  the  brand  a  special 
brand,  which  is  not  entitled  to  representation  in  the  tables  of  com- 
mercial brands.  The  Station  has  this  year  cut  out  all  such  erroneous 
samples,  and,  when  possible,  substituted  true  samples  for  them. 
There  are  six  such  samples  at  the  close  of  the  tables,  for  five  of  which 
duplicates  could  not  be  secured.  They  are  therefore  published  sepa- 
rately ;  the  sixth  also  is  included  because  it  was  sampled  unofficially. 
Unfortunately,  the  state  of  the  case  is  usually  not  discovered  until 
the  analysis  has  been  made,  and  thus  a  repetition  of  work  is 
entailed.  This  extra  work  has  been  sufficient  this  year  to  delay  the 
issue  of  the  fertilizer  bulletin  thirty  days,  and  the  Station,  therefore, 
cannot  promise  for  the  future  that  samples  will  be  duplicated  in  time 
for  the  results  to  be  included  in  the  bulletin. 

Of  the  brands  published  in  the  tables,  it  will  be  noticed  that  in  a 
little  over  one-half  of  them  the  guarantee  of  phosphoric  acid  is 
defective,  either  available  or  total  phosphoric  acid  alone  being  guar- 
anteed. The  absence  of  guarantee  of  total  in  certain  instances  is 
commercially  not  of  great  importance,  since  the  difference  between 
its  figures  and  those  of  the  available  gives  the  amount  of  insoluble, 
which  is  comparatively  inexpensive.  Agriculturally,  however,  when 
consumers  scrutinize  guarantees,  in  order  to  select  brands  in  which 
the  quickly-available  phosphoric  acid  is  accompanied  by  a  desired 
amount  of  more  slowly-available  phosphoric  acid,  the  guarantee 
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giving  this  information  ig  of  particular  value.  But  when,  on  the 
other  hand,  total  phosphoric  acid  alone  is  guaranteed,  there  is  no 
information  whatever  afforded  as  to  its  availability — a  very  import- 
ant matter  in  the  choice  of  a  fertilizer.  Attention  was  first  called  to 
this  point  in  1897,  when  the  number  of  cases  was  24.  In  1898, 
there  were  13 ;  in  1899,  12 ;  in  19C0,  4  ;  and  in  the  present  report 
there  are  7  such  cases.  In  certain  ones  a  low  available  should  be 
expected  from  their  brand  names ;  for  example,  **  Fish  and  Potash," 
**  Pure  Bone  Phosphate,"  etc.  The  reverse  is  not  true,  however,  for 
purchasers  have  no  reason  to  expect  high  availability  in  any  brand 
simply  because  its  name  should  happen  to  suggest  it,  or  because 
other  manufacturers  put  out  material  under  the  same  brand  name 
which  has  high  availability.  Consumers  should  request  a  compli- 
ance with  the  law  in  all  respects  before  they  consent  to  purchase. 

The  average  amounts  of  plant-food  guaranteed  in  the  brands,  and 
the  average  amounts  found  by  analysis,  are  as  follows  : 


Total. 

Available. 

ActuaL 

Nitrogen. 

Phos.  Acid. 

Potaah. 

Per  cent. 

Per  cent. 

Percent 

Average  guaranteed... .....•••• 

2.17 

7.60 

5.34 

Average  found. 

231 

8.08 

5.75 

From  this  it  is  evident  that  the  fertilizers  examined  this  year  fur- 
nish, on  the  average,  the  amount  of  plant-food  which  they  guarantee. 
A  detailed  examination  of  the  tables  shows,  however,  that  many 
brands  are  furnishing  much  more  than  they  guarantee,  and  thus 
cover  up,  in  a  consideration  of  averages,  the  shortcomings  of  others. 
It  is  poor  comfort  to  a  purchaser  of  one  of  the  latter  to  hear  that 
fertilizers  on  the  average  are  up  to  guarantee,  because  what  he  loses 
his  neighbor,  perhaps,  receives.  Nevertheless,  a  scrutiny  of  the 
analysis  of  each  brand,  and  a  careful  comparison  of  its  actual  com- 
position with  its  accompanying  guarantee,  show  that  about  81  per 
cent,  of  them  contain  as  much  total  plant-food  as  is  claimed,  but  in 
only  65  per  cent,  of  them  is  it  distributed  in  the  proportions  which 
are  stated.  This  is  not  as  good  a  showing  as  usual,  for  the  latter 
figure  for  the  past  three  years  has  been,  respectively,  71  for  1900,  69 
for  1899,  and  66  for  1898,  or  a  steady  improvement  until  this  year. 

The  following  table  shows  the  number  of  brands  deficient  in  one 
or  more  of  the  plant-food  constituents  compared  with  the  same  for 
1895,  1896,  1897,  1898,  1899  and  1900.  In  compiling  this  table  of 
deficiencies,  any  brand  that  failed  to  reach  its  guarantee  of  nitrogen 
by  only  0.20  per  cent.,  or  its  guarantee  of  phosphoric  acid  or  potash 
by  only  0.30  per  cent.,  has  not  been  included  : 
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Number  of  Brands. 

Number  of  Deficiencies. 

YEAR. 

•1 

si 
II 

_^  a 

2 

i. 

£ 

h 

1895 

269 
329 
284 
303 
321 
298 
308 

158 
211 
194 
201 
222 
214 
202 

111 

118 
90 

102 
99 
84 

106 

17 
80 
29 
48 
33 
33 
31 

72 
62 
47 
29 
51 
36 
60 

37 
66 
30 
49 
32 
31 
34 

41 

1896 

36 

1897 

32 

1898 

34 

1899 

31 

1900 

29 

1901 

36 

As  indicated  in  the  table,  there  are  125  deficiencies  distributed 
among  the  106  brands,  13  brands  being  deficient  in  two  particulars 
and  3  brands  in  all  three  particulars  of  their  guarantees.  There  are 
indeed  many  brands  which,  except  for  the  allowances  of  two-tenths 
and  three-tenths  above  stated,  would  be  classed  as  deficient  in  more 
particulars  than  here  reported. 

Of  the  106  considered  deficient,  47  deliver  the  vaiiLe  of  the  plant- 
food  guaranteed  by  containing  an  excess  in  some  other  form,  show- 
ing a  lack  of  skill  or  of  carefulness  in  their  preparation  rather  than 
an  intent  to  defraud. 

Station**  Valuations  and  Soiling  Prioos. 

The  Station's  valuation  per  ton  is  derived  by  applying  to  the  dif- 
ferent constituents  the  schedule  of  prices  already  published  ;  it  is 
intended  to  show  the  retail  cash  cost  of  the  amount  of  nitrogen, 
phosphoric  acid  and  potash  contained  in  one  ton  if  they  were  bought 
at  factory  in  the  form  of  raw  materials,  unmixed.  The  difference 
between  selling  price  and  Station's  value  shows,  therefore,  the  charge 
that  is  made  for  mixing,  bagging,  shipping  and  selling  the  several 
brands. 

The  selling  price  per  ton  entered  in  the  tables  is  the  price  at  the 
point  where  sampled.     These  prices  differ  in  the  various  localities  of 
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the  State,  due  mainly  to  differences  in  freight  rates  from  point  of 
production  to  consumers'  depot,  the  amount  sold  and  commission 
charged.  Nothing  has  been  added  to  the  valuations  to  represent 
these  charges,  the  Station  perferring  to  let  the  consumer  make  such 
calculations  himself,  whereby  they  will  apply  to  his  own  conditions. 
The  average  composition,  estimated  value  and  selling  price  of  all 
of  the  brands  of  complete  fertilizers  examined  each  year  for  the  past 
eleven  years,  together  with  the  actual  and  the  percentage  difference 
by  which  the  selling  price  exceeds  the  valuations,  are  shown  in  the 
following  tabulation : 


TEAB. 


1891 
1^92. 
1893. 
1894 
1895. 
1896. 
1897. 
1898 
1899. 
1900. 
1901. 


'6 

'd 

•d 

i 

^2 

1 

II 

.2-3 

1 

1 

$34  23 

-3  1 

0  S 

271 

10.12 

7.29 

283 

4  21 

$25  31 

$8  92 

2.74 

10.88 

7.70 

267 

450 

25  66 

34  19 

8  53 

269 

10  23 

7.54 

2.69 

4.58 

24  41 

84  11 

9  70 

2.87 

10.40 

7.87 

303 

4.94 

24  83 

34  17 

9  3t 

2.80 

1074 

7  84 

2.90 

4  80 

24  15 

32  87 

8  72 

261 

10.86 

8.21 

265 

5.02 

21  70 

30  33 

8  63 

254 

10.93 

801 

2.91 

501 

21  58 

29  28 

7  70 

245 

10  69 

8  37 

232 

5.38 

19  90 

28  58 

8  68 

2.41 

1058 

827 

2  31 

5.67 

19  95 

27  76 

7  80 

2.80 

11.03 

8.44 

2.59 

5.89 

20  77 

27  26 

6  49 

2.81 

10.48 

8.08 

2.40 

5.77 

21  19 

27  31 

6  12 

Is 


35.2 

332 

89.7 

37.6 

86.1 

39.8« 

36.7 

43.6 

39.1 

31.2 

28.9 


It  will  be  observed  that  the  tendency  of  the  average  fertilizer 
toward  a  lower  content  of  nitrogen  is  checked,  notwithstanding  an 
increase  in  the  wholesale  price  of  ammoniatee ;  manufacturers,  as  a 
whole,  therefore,  seem  to  have  offset  this  increase  by  reducing  the 
content  of  phosphoric  acid  and  potash  in  their  fertilizers,  apparently 
believing  that  content  of  nitrogen  has,  on  the  average,  reached  its 
minimum,  and  that  it  would  be  bad  policy  to  increase  prices.  The 
composition  of  the  average  fertilizer  for  1901  may,  therefore,  be  said 
to  approximate  to  the  following  analysis  : 

Nitrogen 2.25  percent. 

Equal  to  Ammonia. 2.75         " 

Phosphoric  Acid,  total 10.50         " 

*•  «     available 8.00         " 

Actual  Potash 5.75         " 

Equal  to  Sulfate  of  Potash 10.60         " 

Station's  Valuation,  per  ton $21  00 

Selling  Price,  per  ton 27  00 
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Ab  noted  on  a  previous  page,  there  have  been  increases  in  the 
schedule  for  the  valuation  of  complete  fertilizers,  whereby  two  of  the 
forms  of  nitrogen,  as  well  as  both  forms  of  available  phosphoric  acid, 
are  given  higher  values  than  last  year,  as  follows  : 

Valued  in  Valued  In 

1900  at  1901  at 

Nitiog^i  in  Nitrates. 13.5  cents.  14.0  cents. 

«        "  Ammonia  Salte 17.0     "  16.5     " 

«        *•  Organic  Matter. 16.5     "  16.0     " 

Phosphoric  Acid,  solable  in  water 4.5     **  5.0     " 

"  "  "       •*  ammonium  citrate...      4.5     **  5.0     " 

The  price  for  the  valuation  of  potash,  however,  remains  the  same. 
It  becomes  of  interest,  therefore,  to  determine  whether  there  is  an 
equivalent  amount  of  plant-food  delivered  with  this  change  in  the 
average  formula.  This  is  readily  determined  by  calculating  the 
valuation  of  the  average  complete  fertilizer  of  each  of  the  two  years 
by  means  of  the  same  schedule.  In  this  manner  the  Station's 
valuations,  calculated  for  the  two  years,  according  to  last  year's 
schedule,  compared  with  the  selling  prices,  are  shown  as  follows  : 

station's  Selling  Actual 

Valuation.  Price.  Difference. 

1900 $20  77      $27  26       $6  49 

1901 20  19       27  31        7  12 

From  this  it  appears  that  the  manufacturers  are  delivering  on  the 
average  somewhat  less  total  plant-food  than  in  1900,  but  at  about 
the  same  price  per  ton.  The  increase  in  the  schedule  of  valuations 
brings  the  average  actual  difference  and  the  percentage  difference 
lower  than  ever  before.  These  differences  have  been  remarkably 
uniform  in  the  past,  which  renders  it  worthy  of  note  that  the  rise  in 
the  cost  of  raw  materials,  and  the  consequent  increase  in  the  schedule 
of  valuations,  have  not  been  accompanied  by  a  marked  increase  in 
the  average  selling  price. 

Taking  the  valuations  and  selling  prices  as  they  are,  however,  the 
average  difference  is  $6.12,  which  represents  the  average  charge  of  the 
entire  number  of  manufacturers  for  mixing  and  bagging  an  average 
of  about  $21  worth  of  plant-food,  and  for  the  expenses  incurred  in  a 
great  variety  of  ways  in  effecting  its  sale  and  delivery.  That  manu- 
facturers do  not  make  this  average  charge  in  all  cases  is  apparent  from 
an  examination  of  the  tables.  Thus,  there  will  be  found  7  brands  in 
which  the  value  of  the  plant-food  at  Station's  prices  is  equal  to  or 
greater  than  the  price  reported,  148  other  brands  in  which  the  differ- 
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ence  is  still  below  the  average,  namely,  $6.12,  36  more  with  a  differ- 
ence of  $7,  35  with  a  difference  of  $8,  27  differing  by  $9,  14  by  $10, 
13  by  $11,  11  by  $12,  and  16  differing  by  from  $13  upwards,  all 
approximately. 

In  calling  attention  to  this  wide  range  of  difference  between  Sta- 
tion's valuation  and  the  selling  price,  the  Station  wishes  not  only  to 
emphasize  the  fact  that  plant-food  has  been  and  is  being  purchased 
at  or  below  the  Station's  schedule  of  prices,  but  also  to  warn  the 
reader  against  the  hasty  conclusion  on  the  other  hand,  that  fraud 
enters  into  the  transaction  when  the  selling  price  exceeds  the  valua- 
tion. It  may  be  that  there  are  cases  in  which  guarantees  are  given 
and  fulfilled,  and  yet  an  extravagant  price  shrewdly  asked  for  the 
goods,  entirely  out  of  proportion  to  the  amount  of  plant-food  offered  ; 
yet,  on  the  other  hand,  it  must  be  remembered  that  the  selling 
prices  in  the  tables  are  those  reported  from  the  places  where  the 
goods  were  sampled.  In  most  cases  they  include,  therefore,  not 
only  the  factory  expenses  of  mixing  and  bagging,  the  office  expenses, 
the  salaries  of  clerks  and  bookkeepers,  but  also  the  freight  and  the 
local  agent's  commissions,  none  of  which  are  included  in  the  Sta- 
tion's valuation.  Besides  these,  also,  the  selling  price  includes  in 
many  instances,  in  addition  to  the  expenses  of  getting  the  fertilizer 
on  the  market,  the  expenses  of  a  inore  or  less  successful  collection 
of  the  payment  for  the  same.  The  Station  could  note  numerous 
cases  in  which  lower  prices  for  cash  are  quoted,  and  farmers  buying 
a  bag  at  a  time  on  indefinite  credit  cannot  hope  for  as  favorable  rates 
as  those  who  club  together  to  buy  a  carload  for  spot  cash,  whereby 
all  the  expenses  from  the  time  the  goods  leave  the  manufacturer's 
warehouse  until  the  payment  reaches  his  office  are  reduced  to  a 
minimum.  Under  these  circumstances,  few,  if  any,  of  the  large 
manufacturers  will  decline  to  sell  at  about  the  Station's  valuation, 
and  there  are  numerous  instances  on  record  of  their  having  done  so, 
as  may  be  gathered  from  the  succeeding  paragraph. 

2.  The  Examination  of  Home  Miztnrei  and  Special  GoniponncU. 

Home  mixing  has  been  carried  on  with  entire  satisfaction  by  a 
number  of  farmers  for  several  years.  The  Station  has  encouraged 
these  efforts  as  of  value  to  the  individuals  themselves  and  an  object- 
lesson  to  their  neighbors,  since  it  renders  them  familiar  with  the 
kinds  and  forms  of  plant-food,  teaches  them  to  think  of  pounds  of 
nitrogen,  phosphoric  acid  and  potash,  rather  than  tons  of  a  particu- 
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lar  phosphate,  and  in  general  unfolds  the  mystery  which  envelops 
the  make-up  of  fertilizers  in  the  minds  of  many. 

For  similar  reasons,  the  Station  has  assisted  by  making  the 
analysis  of  complete  fertilizers  specially  compounded  for  farmers  by 
the  regular  manufacturers.  In  the  case  of  most  of  these  mixtures, 
th^  analysis  desired,  or  the  raw  material  to  be  used,  was  specified 
by  the  purchaser  and  guaranteed  by  the  manufacturer.  The  ingre- 
dients used  in  the  home  mixtures  were,  so  far  as  reported  to  us,  as 
follows  : 

Compositioa  of  Home  MIztnres. 


No.  1090. 

100  Ibe.  Nitrate  of  Soda. 

1,200   "   Chicken  Manure. 

550   *"    Acid  Phosphate. 

150   *'    Muriate  of  Potash. 

Nal680. 
975  lbs.  Dried  Fish. 
800   "   Add  Phosphate. 
225    "   Muriate  of  Potash. 


No.  1681. 
160  Ibfl,  Nitrate  of  Soda. 
240   "    Dried  Blood. 
1,240    "    Acid  Phosphate. 
860    "    Muriate  of  Potash. 

No.  1506. 
200  lbs.  Nitrate  of  Soda. 
100    "    Sulfate  of  Potash. 
100   •*    Dried  Blood. 
1,200    "    Degelatinized  Bone. 
400   ''   Muriate  of  Potash. 


No.  1588. 
1,440  lbs.  Ground  Bone. 
560    "    Muriate  of  Potash. 

The  analyses  of  the  home  mixtures  and  of  the  specially  com- 
pounded mixtures  are  to  be  found  on  a  subsequent  page  among  the 
tables.  The  most  striking  fact  which  may  be  learned  from  a  study 
of  them  is  shown  in  the  following  comparison  of  the  average  composi- 
tion, valuation  and  cost  of  the  home  mixtures,  of  the  special  com- 
pounds and  of  the  regular  commercial  brands  : 
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124  44 

$1  29 

5.6 

Home  Mixtures 

2.43 
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8.66 

2.73 
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23  34 
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The  table  shows  that,  on  the  average,  the  regular  brands  sold  at 
an  advance  over  Station's  valuation  of  28.9  per  cent.,  the  home  mix- 
tures cost  at  an  advance  of  11.4  per  cent,  and  the  special  compounds 
at  an  advance  of  5.6  per  cent.  In  other  words,  $100  worth  of  plant- 
food,  according  to  the  Station's  schedule  of  prices  (which  are  whole- 
sale prices  plus  18  percent.),  cost  ♦105.60when  purchased  in  the 
form  of  special  compounds,  $111.40  in  the  form  of  home  mixtures, 
and  128.90  in  the  form  of  regular  commercial  brands.  Moreover, 
the  range  in  the  relation  of  price  to  guarantee  is  narrower  in  the 
former  two  than  in  the  latter ;  for  the  greatest  individual  advance  of 
selling  price  over  valuation  is  $6. 19  in  the  home  mixtures,  and  $10.53 
in  the  special  compounds,  whereas  in  the  regular  commercial  brands 
the  average  advance  was  $6. 12,  and  40  brands  had  a  difference  of 
$11  or  more. 

This  indicates  the  advantage  of  either  home  mixing  or  of  special 
mixing  by  the  manufacturer  to  suit  the  wants  of  the  consumer.  The 
saving  by  these  methods  is  great ;  to  use  them  to  advantage,  how- 
ever, the  farmer  must  have  definite  knowledge  as  to  the  requirements 
of  his  soils  and  crops,  and  in  supplying  the  same  must  use  business- 
like methods  in  the  purchase  of  his  fertilizer  supplies. 

Among  the  special  compounds  are  a  number  which  were  prepared 
by  I.  P.  Thomas  &  Son  Co.,  and  which  bear  the  same  brand  name 
and  guarantee  as  certain  of  their  regular  brands.  The  analyses  of 
the  regular  brands  are  to  be  found  in  their  regular  places  in  the 
tables.  These  brands  are  inserted  here  because  they  are  special  com- 
pounds, having  been  fortified,  or  improved,  by  being  made  stronger 
for  particular  customers.  It  will  be  noticed  that  these  have  also 
undergone  an  advance  in  price,  but  it  should  also  be  noticed  that 
while  the  improvement  consists  in  the  supplying  of  about  42  per 
cent,  more  plant-food,  the  price  has  been  increased  only  6  per  cent, 
a  difference  of  36  per  cent.  There  is  no  reason  to  believe  that  any 
of  the  manufacturers  would  decline  to  make  this  concession  to  large 
sales  and  quick  profits. 

3.   Ghwnnd  Bone. 

The  samples  of  ground  bone  examined  this  year  are,  with  excep- 
tions, of  as  good  composition,  but  not  of  as  good  quality  as  regards 
fineness  as  last  year.  There  are  only  five,  or  one-fifth,  of  them  in 
which  two-thirds  of  their  material  will  pass  the  sieve,  whereas  last 
year  there  were  thirteen  such,  equal  to  one-half  the  brands  examined. 
Several  are  not  accompanied  by  a  guarantee  as  required  by  law,  but 
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in  most  of  these  cases,  as  well  as  in  those  in  which  the  guarantee  is 
not  fulfilled,  the  analysis  shows  them  to  contain  a  sufficient  quantity 
of  plant-food  to  render  an  equivalent  of  value.  •  One  notable  excep- 
tion must  have  attention  directed  to  it ;  sample  No.  0125  was  found 
to  have  a  much  lower  quality  than  should  be  expected  from  the 
price.  Investigation  disclosed  that  it  contains  considerable  substance 
that  is  not  bone.  The  matter  was  communicated  to  the  manufac- 
turer, who  immediately  ordered  a  rebate  to  those  to  whom  it  had 
been  sold.  This  sample,  and  two  others  which  are  samples  of  1900, 
analyzed  too  late  for  last  year's  bulletin,  are  excluded  from  consider- 
ation when  calculating  averages. 

The  average  fineness  and  composition  of  the  samples  this  year,  as 
compared  with  1899  and  1900,  is  shown  as  follows  : 


Fine. 
Per  cent 

Coarse. 
Per  cent. 

Nitrogen. 
Per  cent. 

Phosphoric  Acid. 
Per  cent 

Average  for  1899 

"  1900 

«  1901 

49 
63 
62 

61 
87 

48 

3.17 
3.24 
3.20 

22.83 
23  33 
24.20 

The  composition  of  the  different  samples  (three  excluded  as  noted) 
varied  from  1.45  to  5.38  per  cent  of  nitrogen  and  from  17.50  to 
28.70  per  cent  of  phosphoric  acid.  There  is  somewhat  of  a  relation 
between  the  two,  a  high  nitrogen  content  being  usually  accompanied 
by  a  low  phosphoric  acid,  and  vice  versa^  but  this  relation  is  by  no 
means  invariable. 

Valnatioa  of  Boae. 

In  the  schedule  of  valuations  of  bone  this  year,  three  changes 
were  made,  an  increase  of  half  a  cent  for  the  nitrogen  in  the  finer 
grade,  and  of  one  cent  each  for  both  nitrogen  and  phosphoric  acid  in 
the  coarser  grade. 

The  following  table  shows  the  schedule  used  as  compared  with  that 
of  1900  : 

4 — ^Nitrogen. — »  <-PhOB.  Acid.-> 
Per  pound.  Per  pound. 

19C0.     190L  1900.    1901. 

cts.     ctf.       cts.    cts. 

Finer  than  1-60  inch. 16.6  16.0  4.0  4.0 

Coarser   «    1-60     "  11.0         12.0  2.0         3.0 
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An  examination  of  the  valuations  given  in  the  table  shows  that 
they  vary  from  $19.93  to  $32.60  per  ton,  while  the  selling  prices 
range  from  $22  to  $35.  The  average  valuation  and  average  selling 
price  is  compared  with  the  same  figures  for  1899  and  1900,  as  follows  : 

Year.  Station'!  Value.  Selling  Price.  Difference. 

1899 $21  24               $28  20  $6  96 

1900. 26  88                 28  70  2  82 

1901 26  09                 28  98  2  89" 

The  excess  of  selling  price  over  valuation,  is  much  less  in  ground 
bone  than  in  complete  fertilizers,  being  about  11  per  cent.,  whereas 
that  in  complete  fertilizers  is  about  29  per  cent.  The  nitrogen  and 
phosphoric  acid  in  ground  bone,  therefore,  are  still  much  cheaper 
than  when  bought  in  the  form  of  complete  fertilizers. 

4.   Mlfloellaneous  Ferttliaers. 

Of  the  17  samples  of  miscellaneous  fertilizers,  one  is  a  complete 
fertilizer  analyzed  too  late  to  be  included  in  the  regular  classification, 
7  represent  commercial  materials  furnishing  nitrogen  and  phosphoric 
acid,  and  8  furnishing  phosphoric  acid  and  potash ;  they  consist 
either  of  true  dissolved  bone  or  plain  superphosphate  of  lime,  with 
ammoniates  or  potash  salts  added.  There  is  one  plain  superphos- 
phate. As  in  the  case  of  complete  fertilizers,  the  brand  names  of 
many  of  these  materials  are  misleading.  Samples  branded  **  dis- 
solved bone,"  ** soluble  bone,''  "alkaline  bone,"  etc.,  may  contain 
no  animal  bone  as  such,  but  plain  rock  superphosphate.  Particular 
reference  to  the  guarantee  should  be  made  in  these,  and,  indeed,  in 
all  instances.  In  most  of  those  which  are  accompanied  by  a  guar- 
antee, the  actual  analysis  substantiates  the  same.  Several  of  these 
preparations  are  not  economical  sources  of  plant-food,  although  the 
majority  are  much  better  than  the  average  complete  fertilizer  in  this 
respect.  From  an  agricultural  standpoint,  care  is  required  in  the 
use  of  these  unbalanced  mixtures.  In  the  case  of  the  plain  super- 
phosphate, no  valuation  has  been  affixed ;  the  cost  per  pound  of 
available  phosphoric  acid,  calculated  from  the  content  and  from  the 
selling  price,  is  7.9  cents. 

The  9  samples  of  wood  ashes  examined  show  the  usual  variations 
in  content  of  potash,  although  their  phosphoric  acid  is  quite  uniform. 
Still  the  recognized  favorable  effect  of  wood  ashes  is  undoubtedly 
due  as  much  to  the  lime  contained  as  to  the  phosphoric  acid  and 
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potash.  To  fanners  who  desire  to  apply  lime,  wood  ashes  have  an 
increased  value,  dependent  upon  the  price  at  which  they  can  pur- 
chase the  lime  in  other  forms  in  their  own  neighborhood.  This 
value  the  Station  does  not  undertake  to  determine,  and  hence  the 
valuations  of  wood  ashes  are  based  only  upon  their  content  of  phos- 
phoric add  and  potash,  at  the  rate  of  4  cents  and  5  cents  per  pound, 
respectively.  The  lime  which  .accompanies  them  may  be  more  or 
less  expensive.  Allowing  Station's  valuations  for  the  phosphoric 
add  and  potash,  the  lime  cost  in  the  various  samples  from  35  cents  to 
$1.03  per  hundred  weight,  and  almost  invariably  cost  less  as  the 
amount  of  phosphoric  acid  and  potash  increased. 

The  remainder  of  the  miscellaneous  materials  are  factory  wastes  or 
natural  products,  which  were  examined  to  determine  their  character 
as  sources  of  plant-food.  They  include  three  samples  of  wool  waste, 
five  of  marl,  and  one  each  of  snuS  sand,  garbage  refuse  and  com- 
mon Hme.  Their  analyses  will  be  found  on  the  pages  at  the  end 
of  the  tables. 

Immediately  following  will  be  found  the  analyses  of  six  samples 
of  complete  fertilizers,  of  which  five  are  manifestly  fortified  goods, 
and  probably  for  special  customers,  although  this  fact  could  not  be 
definitely  ascertained.  The  results  are  published  separately,  on 
account  of  this  lack  of  knowledge.  With  them  is  a  sample  of  Evans 
Brand,  Potato  Manure ;  this  was  sampled  by  a  private  party  and 
analyzed  at  his  request,  and  a  duplicate  sample  was  analyzed  for  the 
r^ular  report. 
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Complete  Fertilisers 

Fnmisliiiig  Nitrogen,  Photphorlo  Aold  and  Potaslu 


MANUFACTURER  AND  BRAND. 


SAMPLER. 


J.  B.  AUen,  Lawrence  Station,  N.  J. 

Complete  Phosphate. —^ » » ^.... 

Potato  and  Truck  Manure .^m. 

American  Agrricoltaral  Obemical  Co.,  New  York  City. 
H.  J.  Baker  and  Bro.  Branch. 

Haryest  Home »,„ ,.,„,^ ». 

Vegetable,  Vine  and  Potato ^,^*„^,^,.,^^»,,„.. 


Standard  UnXlD  Fertilizer^ 

High-Grade  Special ....» ,^,^ 

Com  and  Oats  Manure...,» ^ 

Potato  Manure. »... — 

Bradley  Fertilizer  Co.  Branch. 

Potato  Fertilizer. «.... 

Complete  Fertilizer,  New  Method.. .^.. 

Potato  Manure.... 

Patent  Superphosphates 

Chemical  Co.  of  Canton  Branch. 
Truckers'  Delight 

Ctiicopee  Guano  Co.  Branch. 

Farmers'  Reliable....^..... 

Standard.. „..« 

A  1  Vegetable  and  Potato  Manure 

Great  Bastem  Fertilizer  Co.  Branch. 

Garden  Special ».... 

Vegetable,  Vine  and  Tobacco « 

Pacific  Guano  Co.  Branch. 

High-Grade  GeneraL 

Ammoniated  Dissolved  Bone 

Packers*  Union  Fertilizer  Co.  Branch. 

Uniyersal  Fertilizers.^ « «„ 

Animal  Com  Fertilizer.. 

Potato  Manure .».. 

Gardners'  Complete  Manure  .......•.« 

Moro  Phillips  Fertilizer  Co.  Branch. 
Sweet  Potato  Phosphste......^ » » 

Preston  Fertilizer  Co.  Branch. 

Tomato  Guano ».» »« 

Pioneer  Fertilizer ., 

Lawn  Dressing ». „.... 


J.  M.  Dalrymple...» 


J.  J.  MitcheU .... 

H.  8.  Van  Nuys 

J.  Heck...^.... .^ 

J.  J.  Mitchell 

J.  Heck..................... 

J.  M.  Dalrymple » 

D.  N.  Warbasse^....... 

J.J.  MItcheU 

II 

C.  Kraus .....#.»..... 

J.  B.  Ward 


C.  C.  Hulsart 

J.  Heck „ „_.. 

H.  S.  Van  Nuys 

C.  Kraus „. 

J.  M.  Dalrymple «. 

H.  O.  Newcomb 

S.Wood 

J.  H.  Richardson 

H.  O.  Newcomb «., 

H.  I.  Budd 


1864 
1876 


16U 
1166 
1221 
1614 
1224 
1248 

1482 
1617 
1618 
1620 

1662 

1606 
1699 
1600 


1218 

1176 
1177 

1670 
1366 
1068 
1106 

1466 

1160 
1287 
1288 
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Complete  Fertiliaers 

Famiahlas  Nitrocen,  Plutaphorio  Aold  and  Potaah. 
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8.66 

2.46 
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2.08 

11.71 
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9.68 

10.00 

*8.65 

8.00 

18116 

$85  00 

1.18 
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1.91 

3.09 

3.28 

5.18 

2.82 

0.88 

8.88 
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8.00 

7.00 

•10.08 

10.00 

27  84 

58  00 

0.32 

0.79 

1.11 

1.03 

6.26 

2.54 

2.08 

10.88 

9.00 

8.80 

8.00 

2.41 

2.00 

16  11 

88  00 

0.80 

0.38 

1.842.53 

2.46 

6.56 

0.55 

0.42 

7.63 

7.C0 

7.U 

6.00 

10.71 

10.00 

24  16 

50  00 

0.2S 

1.83  2.09 

2.06 

7.88 

0.92 

0.69 

9.49 

9.00 

8.80 

8.00 

3.76 

3.00 

18  87 

88  00 

o.seo.72 

1.7615.07 

3.28 

6.96 

2.C6 

0.98 

10.00 

9.00 

9.02 

8.00 

6.73 

7.00 

84  77 

88  00 

1-061.02 

1.90(5.57 

4.10 

7.00 

0.83 

0.61 

8. ill    8.00{ 

7.83 

7.00 

7.13 

7.00 

26  61 

86  00 

0.82 

0.92 

1.59 

3.24 

3.28 

5.28 

1.64 

1.52 

8.4i 

7.00 

6.92 

6.00 

10.83 

10.00 

86  87 

3100 

0.81 

.,,... 

1.42 

2.23 

2.06 

2.62 

5.09 

3.81 

11.55 

9.00 

7.71 

8.00 

5.69 

8.00 

•19  11 

87  60 

»». 

«.... 

1.-27 

1.27 

0.82 

4.44 

8.82 

3.91 

12.17 

9.00 

8.26 

8.00 

8.61 

8.00 

16  01 

87  00 

0.89 

1.67 

2.56 

2.4S 

2.42 

2.87 

4.01 

9.30 

7.00 

6.29 

6.00 

7.12 

6.00 

20  77 

30  00 

Q.» 
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2.39 

2.06 

8.00 

4.08 

4.45 

11.48 

10.00 

7.03 

8.00 

8.88 

1.60 

18  89 

86  00 

o.n 



1.64 

2.35 

2.46 

i    6.18 

2.08 

1.88 

10.14 

9.00 

8.86 

8.00 

3.80 

4.00 

19  48 

30  00 

0.30 

»•«« 

0.94 

1.14 

0.82 

7.02 

2.00 

2.64 

11.66 

8.00 

9.02 

7.00 

2.00 

1.00 

16  36 

83  00 

0.94 

0.94 

0.82 

6. 86 

1.54 

2.69 

10.59 

7.90 

8.00 

3.52 

4.00 

14  99 

88  00 

0.74 



1.84 

2.68 

2.46 

5.92 

2.08 

1.85 

9.86 



8.00 

8.00 

6.11 

6.00 

8189 

38  00 

1.02 

«•*<• 

3.61 

3.63 

3.28 

6.80 

1.50 

1.77 

10.07 

8.30 

7.00 

6.86 

7.00 

26  06 

88  00 



2.07 

2.07 

2.05 

4.82 

4.29 

2.75 

11.86 

9.00 

9.11 

8.00 

3.98 

3.00 

20  21 

28  00 

o.» 

0.65 

1.91 

3.41 

3.28 

4.28 

8.65 

2.73 

10.66 

9.00 

7.93 

8.00 

7.86 

7.00 

26  34 

30  00 

9M 

0.S6 

l.Ol 

1.76 

1.64 

4.96 

3.28 

3.47 

11.66 



8.19 

8.00 

8.66 

2.00 

17  29 

28  00 

.mm^* 

„,,,, 

1.08 

1.08 

0.82 

4-98 

8.08 

2.02 

10.08 

9.00 

8.06 

8.00 

4.34 

4.00 

16  01 

86  00 

.„^ 

,«». 

2.392.39 

2.46 

6.92 

2.00 

2.12 

11.04 

10.00 

8.92 

9.00 

4.79 

2.00 

2149 

86  00 

0.80 

.«... 

1.57'2.07 

2.05 

6.8i 

2.08 

1.82 

10.69 

9.00 

8.87 

8.00 

6.07 

6.00 

2118 

28  00 

1.40 

2.C3  3.i3 

3.28 

5.50 

2.13 

1.69 

9.32 

7.00 

7.63 

6.00 

9.37 

10.00 

27  40 

3100 

Mi~ 

1.361.68 

1.64 

1 

6.62 

1.70 

1.87 

9.69 

9.00 

8.S2 

8.00 

10.77 

10.00 

23  28 

29  00 

0.47 

1.1711.6411.64 

4.18 

4.16 

1.95 

10.29 



8.34 

6.00 

3.43 

3.00 

17  09 

26  00 

0.11 

0.62  0.96 

1.03, 

5.92 

2.08 

1.39 

9.39 

9.00 

8.00 

8.00 

2.31 

2.00 

13  45 

28  00 

1.4S 

■  -,..« 

1.63 

3.11 

3.28' 

4.44 

2,48 

1.65 

8.67 



6.92 

8.00 

9.23 

7.00 

84  78 

36  00 

*Potaih  Urgolj,  if  not  entirely,  in  fonn  of  sulfate.    See  page  88. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  Fertilisers 

FttmiAing  Hitrosen,  Phospluirio  Aoid  and  Potaflh. 


MANUFACTURER  AND  BRAND 


Amerioan  Ai^rioaltaral  Ohem.  Co.— (Cont.) 

The  Qainniplao  Co.  Branch. 

Climax  Phosphate »..» 

Complete  Potato  Manure^^. 

Mohawk  Fertilizer 

Market  Garden 

Read  Fertiliser  Co.  Branch. 

Vegetable  and  Vine  Phosphate^ ....»» ..»^..... 

Farmers'  Friend  Superphosphate......... .« ».. 

Leader  Blood  and  Bone »».... 

Potato  Special ». 

Sharpless  &  Carpenter  Branch. 

DissolTed  Bone  Phosphate .«..• v •• 

No.  1  Bone  Phosphate 

Gilt  Edge  Potato  and  Tobacco  Manure 

Potato,  Com  and  Truck ^^ .........^ «.... 

Sasqnehanna  Fertiliser  Co.  Branch. 
Potato  Phosphate.. «..„ 

Tji^ert-AUen  Fertiliser  Co.  Branch. 

Superior  Ground  Fish  Guano.. 

Star  Bone  Phosphate....... „.. -^ 

Popular  Phosphate 

Potato  Manure 

Special  Potato .......«.« 

Sweet  Potato  Manure 

Soluble  Marine  Guano... «. «. ^„^ 

Williams  A  Clark  Fertiliser  Co.  Branch. 

Good  Grower  Potato  Phosphate. «.«.. 

Potato  Phosphate......^ « 

Royal  Bone  Phosphate „«... 

Prolific  Crop  Producer..... „. 

Americus  Unirersal  Ammoniated  DissolTOd  Bone.... 
Armoor  Fertilising;  Works,  Chicagro,  111. 

All  Soluble.....^... 


Manure  Substitute 

High  Grade  Potato .«.. 

Fruit  and  Root.  Fertilizer.. 

Ammoniated  Bone  with  Potash............... 

Cortelyou's  Wheat  and  Rye  Special. „ 


SAMPLER. 


i 


W.  Pettit... 


H.I.  Budd... 


DUts 

O.  Ward.. 


.  O.  Newcomb 

H.  Richardson .... 
.  I.  Budd 


W.  O.  Ward.. 


O.  Newcomb.. 

Kraus. 

Wood.............. 


J.  C.  Grisoom...... 


H.  8.  Van  Nuys 


N.  Warbasse.. 

Dilts ^ 

Heck ............. 


Wood 

J.  Mitchell.. 

Heck <..... 

Dilts. 


H.  S.  Van  Nuys.. 


1658 
1669 
1660 
1661 

1289 
1390 
1428 
1844 

1012 
1469 
1628 
1624 

1845 

1014 
1575 
1091 
1092 
1115 
1116 
1118 

1188 
U85 
14S8 
1429 
1225 

1096 
1507 
1200 
1455 
1408 
1860 
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Complete  Fertilisers 

ForaiaUac  NitrogeB,  Pkospkorio  A«td  and  Potaah. 


Nitrogen. 

PhoflphorioAdd. 

Potash. 

t 

II 
II 

«s 

1 

a 

1 

■0 

1 

i 

'l 

1 

§ 
I 

B 

n 

1 

1 

1 

ATimable. 

1 

i 

S 

i 

i 
1 

0 

1.06 

1.06 

1.03 

4.70 

2.85 

2.09 

9.64 

7.55 

8.00 

2.16 

2.00 

818  62 

118  00 

o.« 

, 

1.61 

2.2i 

2.46 

5.04 

1.25 

1.21 

7.50 



6.89 

6.00 

6.91 

6.00 

18  71 

24  00 

0.86 

0.86 

0  82 

4.08 

2.06 

1.55 

7.63 

6.08 

7.00 

1.07 

1.00 

10  36 

16  60 

i.ao 

1.77 

2.97 

3.28 

4.90 

8.16 

2.07 

10.13 



8.06 

8.00 

6.76 

7.00 

88  66 

86  00 

o.» 

1.76 

2.16 

2.05 

6.64 

2.55 

1.63 

10.82 

9.00 

9.19 

8.00 

6.83 

6.00 

8194 

88  00 

o.u 

0.24 

1.71 

2.89 

2.05 

6.76 

2.33 

1.27 

10.36 

9.00 

9.09 

8.00 

3.43 

8.00 

19  72 

86  00 



.»«* 

1.21 

1.21 

0.82 

2.68 

4.55 

3.50 

10.73 

8.00 

7.83 

7.00 

1.69 

1.00 

18  86 

88  00 

— 



1.41 

1.41 

0.82 

2.60 

1.56 

1.55 

6.61 

5.00 

4.06 

i.OO 

'    7.60 

8.00 

16  67 

86  00 

0.17 

1  60 

8.07 
1.62 

2.05 

6.56 

2.45 

1.57 

10.58 

1    9.01 

6.00 

'    6.52 

6.00 

81  62 

88  00 

0.28 

1^84 

1.64 

4.14 

8.61 

2.69 

10.34 

10.00 

7.75 

8.00 

2.23 

8.00 

16  93 

28  00 

0.83 

0.20 

1-20 

1.72 

1.64 

6.14 

1.86 

1.66 

9.66 

9.00 

8.00 

8.00 

10.86 

10.00 

88  87 

87  00 

o.ao 

0.22 

0.99 

X.41 

1.23 

;    8.68 

2.78 

1.55 

7.96 

7.00 

6.41 

6.00 

6.31 

5.00 

16  00 

84  00 

.». 



1.62 

1.62 

1.64 

5.20 

2.60 

2.01 

9.71 

9.00 

7.70 

8.00 

8.88 

5.03 

18  67 

27  00 

0.43 

0.25 

1.181.86 

1.83 

2.66 

8.07 

1.60 

7.23 

...•.••.. 

6.63 

6.  CO 

1.81 

1.00 

13  62 

22  00 

0.70 

.*•••• 

1.45^8.15 

2.05 

5.12 

8.29 

1.80 

10.81 

9.00 

8.41 

8.03 

3.41 

3.00 

18  63 

26  CO 



0.21 

0.710.82 

0.82 

5.U 

2.68 

1.48 

9.81 

9.00 

7.78 

8.eo 

2.12 

8.00 

1811 

86  00 

««• 

1.49 

1.82  S.51 

3.28 

1    5.10 

2.48 

1.99 

9.57 

7.00 

7.68 

6.00 

9.62 

10.00 

27  81 

30  00 

0.17 

0.28 

1.49 

2,19 

2.05 

5.94 

2.72 

1.76 

10.41 

8.66 

8.00 

6.78 

6.00 

2107 

87  00 

0.46 

....„ 

1.42 

1.88 

1.64 

6.94 

2.88 

1.88 

10.20 

10.00 

8.32 

8.00 

10.83 

10.00 

83  60 

28  00 

1.80 

0.28 

1  84 

3.37 

3.28 

5.12 

8.25 

1.88 

10.20 



8.37 

8.0C 

7.24 

7.00 

86  64 

35  00 

1.43 

1.43 

1.23 

4.16 

8.64 

8.24 

11.04 

8.00 

7.80 

6.00 

6.99 

6.00 

19  62 

87  00 

0.80 



1.78 

a.58 

2.46 

2.06 

4.11 

8.04 

9.21 

7.C0 

6.17 

6.00 

•7.46 

6.00 

2186 

27  00 

»*.« 

•»M. 

1.S5 

1.36 

1.03 

8.94 

4.06 

2.65 

10.62 

9.00 

7.97 

8.00 

2.26 

2.00 

16  83 

26  00 

«— «• 

■»>• 

l.U 

l.H 

0.82 

5.78 

1.48 

1.47 

8.68 

8.00 

7.21 

7.00 

1.37 

1.00 

32  61 

21  00 





1.96 

1.96 

1.64 

4.58 

8.61 

4.81 

18.50 

9.00 

8.19 

8.00 

8.34 

2.C0 

18  17 

24  00 

•.91 

2.50 

3.86 

2.87 

6.22 

8.02 

0.72 

9.96 

..MM. 

9.24 

8.00 

•6.63 

4.00 

25  29 

32  00 

<WM» 

1,1,, 

4.55 

4.66 

3.28 

4.06 

2.98 

1.08 

8.14 



7.06 

6.00 

6.26 

4.00 

26  61 

34  00 

1     u, 

,.,,., 

1.61 

1.61 

1.64 

5.06 

8.98 

8.07 

18.06 

10.00 

8.99 

8.00 

7.66 

10.00 

2179 

30  00 

r,r,„ 

.,,,.^ 

1.89 

1.89 

1.64 

4.20 

8.79 

2.4P 

10.48 

10.00 

7.99 

8.00 

6.86 

6.00 

20  01 

26  00 

8.43 

•*••>. 

1.92 

2,34 

2.46 

8.88 

8.64 

1.67 

9.19 

8.00 

7.62 

6.00 

2.90 

8.00 

17  98 

26  00 





1.67 

1.67 

1.64 

7.22 

2,76 

1.21 

11.18 

9.97 

8.00 

2.08 

8.00 

17  68 

80  00 

•  Potuh  largely,  If  not  entirely,  in  fonn  of  sulfate.    See  page  88. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  Fertilisers 

Fnmlihing  Nttrosen,  Pfcospluirlo  Aoid  amd  Potask. 


MANUFACTURER  AND  BRAND. 


Armonr  Fertilizing:  Worlu.^Cont.) 

Grain;  Qrower^.  ...-MM „. 

Corn,  Wlieat  and  Oats  SpeclaL......^.^ 

Warren  Atkinson,  Mallica  Hill,  N.  J. 

High  Grade  Po  ato  Fertilizer — 

Special  Sweet  Potato  .^ m^. — ....» 

Potato  and  General  Track. ...» »» 

Special  Early  Tomato  Grower. .....»» 

Cabbage  and  Tomato --^ 

James  H.  Baird,  Marlboro,  N.  J. 

Potato  Manure »»» 

Asparagus  Manure. ». 

GraasMixture......— ......»».••— ....MM. 

Bang^li  and  8ons  Co.,  Ptiiladelphia,  Pa. 

Animal  Bone  and  Potash^ mm. 

$26  Phosphate »»»»...»• mm.... 

General  Crop  Grower  for  All  Crops... 

The  Berg  Co.,  Ptiiladelphia,  Pa. 

Electric  Stt  Potato  Manure..M..MM. 

Cyclone  Bone  Manure..M mm 

Standard  Bone  Manure....M m 

Special  $25  Bone  Manure mm...... 

Lymph  Guano.M m.m m.mmm 

Berger  Bros.,  Easton,  Pa. 

Peerless  Phosphate^. mmm....mm. 

Potato  and  Truck... mm. »., 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Hill  and  Drill » ^m... 

Potato  and  Vegetable  Manure. 


SAMPLER. 


Bone  and  Potash,  Square  Brand... 

Sweet  Potato  and  Track m. 

Market  Garden 

Farm  and  Garden  Phosphate 

Early  Potato  Manure 

Potato  and  Vegetable  Phosphate.. 
Stockbridge  Corn  Manure.  ...mmm.. 

Stockbridge  Potato  Manure. m. 

Stockbridge  Top  Dressing mm.... 

Lawn  and  Garden  Dressing.. 

Fish  and  Potash,  Square  Brand.... 


J.  M.  Dalrymple. 
«« 

S.  Wood... 

J.  C.  Grlscom 


H.  D.  Hance......M. 

(I 

H.  I.  Budd.M 

C.  Kraus.. 

J.  M.  Dalrymple... 

H.  I.  Budd. 

W.O.Ward 

H.  D.  Hance.....MM 
J.  M.  Dalrymple... 

H.  O.  Newcomb... 

W.  O.  Ward...„M.,. 
J.  Heck 

H.  L  Budd. 

F.  E.Woodraff 


1865 
1S56 

1095 
1120 
1121 
U22 
112S 

1620 
16S0 
1681 

1276 
1277 
1278 

1560 
1661 
1476 
1475 
1611 

1824 
1825 

1688 
1478 
1477 
1086 
1142 
1828 
1201 
1206 
1209 
1279 
1879 
1880 
1881 
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Complete  Fertllixers 

FiumisUaS  Nttvos«a,  Phocpkerlo  Aold  and  Potaak. 


Kitrogen. 

Phoephoric  A.cld. 

Pofcaah. 

IS 

1 

2  « 

3-2 
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1 
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1 
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1 

i 
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1 

i 

1 

0 

Is 
£| 

hi 

1,78 

1.75 

1.64 

6.76 

2.61 

2.07 

10.44 

10.00 

8  37 

8.00 

1    1.94 

2.00 

m  39  $23  00 

— 

— 

0.77 

0.77 

0.82 

5.70 

2.64 

1.76 

10.10 

9.03 

8.34 

8.00 

i.es 

1.00 

12  81 

21 00 

0.4» 

1.09 

2.11 

5.69 

5.28 

7.90 

2,98 

1.01 

11.84 

11.00 

10.83 

8.00 

6.96 

7.00 

28  87 

32  00 

O.U) 

«.«. 

1.54 

1.94 

1.64' 

5.18 

3  62 

2.90 

11.70 

10.00 

8.8C 

8.00 

10.52 

10.00 

24  95 

28  00 

0.79 

-,.. 

2.02 

8.81 

2.46] 

7.60 

2.21 

1.94 

11.75 

10.001 

9.81 

7.00 

7.42 

7.00 

25  57 

88  00 

258 

0.2! 

2M 

5.16 

6.35 

7.26 

1.60 

0.66 

9.52 

8. col 

8.86 

7.00 

5.35 

4.00 

29  14 

32  00 

0.6i 

2.17 

1 

2.81 

2.46 

4.88 

3.78 

2.93 

11.59 

9.00 

8.66 

7.00 

6.65 

6.00 

23  36 

26  00 

1.02 

1.470.88 

S.37  3.28 

4.74 

3.91 

1.76 

10.40 

.■■*.■•. 

8.€5 

8.00 

9.89 

lO.CO 

28  29 

50  00 

3.06 

0.82 

3.49 

6.89;6.56 

1.14 

7.06 

1.42 

9.62 



8.20 

5.00 

3.61 

2.00 

32  69 

38  60 

6.86 



2.26 

9.12  8.80 

1.46 

4.50 

0.60 

6.66 



5.9S 

3.00 

5.40 

5.00 

37  25)  35  00 

.«.. 

l.W 

1.921.64 

5.20 

8.23 

2.23 

10.66 



8.43 

8. CO 

2.23 

8,00 

17  36 

23  00 

.»». 

...... 

1.71 

1.711.64 

4.44 

4.58 

2.45 

11.47 

9.02 

8.00 

1.16 

1.00 

16  46 

25  00 

..«. 



1.18 

1.13  0.82 

5.21 

3.44 

2.24 

10.92 

1 

8.68 

8.00 

1.42 

1.00 

14  41 

20  00 

o.ss 

™ 

1.60 

8.02  2.46 

4.02 

6.11 

4.64 

14.77 

9.00 

10.15 

7.00 

7.72 

8.00 

24  88 

32  78 

— ™- 

...... 

2.04 

2.048.46 

3.50 

4.45 

2.87 

10.82 

9.00 

7.95 

7.00 

2.69 

3.00 

17  98 

33  00 

o.ao 

..M.. 

1.64 

1.84  8.46 

4.16 

4.68 

3.67 

12.51 

10.00! 

8.84 

8.00 

5.07 

6.00 

20  43 

28  00 

.-„. 

...... 

1.59 

1.591.64 

3.24 

5.40 

8.79 

12.43 

g.oo 

8.64 

7.00 

2.12 

2.00 

17  05 

2100 

0.60 



1.71 

2.37  2.87 

8.82 

5.49 

3.42 

18.75 

9.00 

9.31 

7.03 

8.60 

8.00 

£5  31 

33  CO 

--. 

«... 

1.10 

1.10  0.82 

8.68 

4,76 

1.38 

9.82 

10.00 

8.41 

8.00 

2.58 

2.00 

14  70 

80  00 

l.» 



1.86 

3.24  3.69 

5.88 

8.05 

1.58 

lO.Cl 

10.00 

8.45 

8.00 

6.03 

6.00 

2100 

32  60 

0.81 

1.77 

3.68  8.46 

5.54 

4.00 

1.70 

11.24 

12.00 

9.51 

9,00 

2.33 

2.00 

20  13 

31  00 

.««. 



2.37 

2.37  2.25 

5.48 

2.82 

1.86 

10.16 

11.00 

8.30 
6.12 

9. CO 

3.96 

1.00 

19  98 

30  00 

.<—« 

.M... 

1.54 

1.641.64 

1.94 

4.48 

6.76 

13.17 

10.00 

6.00 

1.95 

2.00 

15  71 

21  00 

0.4S 

.».. 

i.ac 

1-681.64 

4.02 

2.61 

1.90 

8.53 

........ 

6.63 

6.C0 

7.90 

8.00 

19  13 

28  00 

on 

..»* 

l.«2 

2.34  2.46 

3.82 

2,86 

2.78 

9.41 

7.00| 

6.68 

6.00 

10.63 

10.00 

24  CO 

35  00 

0.26 

...« 

1.42 

l.e81.64 

6.88 

4,11 

2.48 

13.47 

U.Oflj 

10.91 

9,00 

2.13 

2.00 

19  06 

25  00 

1.41 

...— 

1.8Q 

3.25  3.28 

6.08 

1.91 

1.78 

9.77 

9.00I 

7.99 

7.00 

7.17 

7.00 

24  £7 

35  00 

o.« 

— «. 

1.56 

1.821.50 

6.52 

2,25 

2.76 

10.62 

11.00 

7.77 

9.00 

2.09 

2.00 

16  36 

25  00 

l.U 

.»... 

2.00 

3.233.28 

6.62 

1.70 

0.99 

9.31 

9.00 

8.32 

7.00 

7.15 

7.00 

21  6S 

36  00 

1.00 

1.51 

3.115.88 

6.84 

2.10 

1.80 

10.74 

8.00; 

8.94 

6.00 

*10.41 

10.00 

29  33 

32  00 

2.W 

«.*« 

2.29 

4.814.92 

8.80 

8.07 

1.76 

8.62 

6.00! 

6.87 

5.C0 

6.37 

6. CO 

27  38 

35  00 

3.63 

«... 

0.58 

4.C5  3.28 

4.88 

1.45 

1.08 

6.91 

8.00 

6.83 

6.00 

6,32 

5.00 

22  35 

55  00 

,,„ 

..M.* 

3.46 

2.45  2.25 

1.22 

4.13 

2.28 

7.58 

8.00 

6.35 



4.16 

4.00 

1  17  87 

30  00 

*  Potash  UrgBly,  if  not  entirely,  in  fonn  of  sulfate.    See  page  88. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  FertUiaers 

Fnraishiiig  Nitrogen,  Phospluirio  Aoid  and  Potaah. 


MANUFACTURER  AND  BRAND. 


SAMPLER. 


^ 


Bowker  Fertilizer  Co.-&(Ck)iit.) 

Bone  and  Wood  Ash  Fertilizer.^ ».».... 

Sure  Crop  Phoepbate 

Potaah-Bone........ » ^ 

Bradley  &  Green  Ferttllzer  Co.,  Philadelphia,  Pa. 

Special  Potato  Manure 

Wm.  B.  lirown,  Cedarvllle,  N.  J. 

Special  Potato 

E.  Frank  Coe  Co.,  New  York  Olty. 

Excelsior  Potato  Fertilizer.  ....„ 

Excelsior  Guano  Red  Brand..»» 

High-Grade  PoUto. « - 

Original  Ammoniated  Dissolved  Bone  Phosphate. 

Extra  Special  Potato  Fertilizer 

New  England  Special  Corn  Fertilizer.. 

Ground  Bone  and  Potash 

Special  for  All  Crops ^ 

Alkaline  Bone  Phosphate 

Hlgh-Grade  Fish  and  Potash......» 

Peach  Tree,  Grape  and  Vlne..<» » , 

John  S.  Collins  &  Son,  Moorestown,  N.  J. 

illgh-Grade  Fertilizer  for  Potatoes  and  General  Use....... 

Cabbage  and  Tomato  Fertilizer... -^ 

Fish  Guano :................. 

Collins  &  Pancoast,  M erchantrlUe,  N.  J. 

Cabbage  and  Tomato  Fertilizer........^.. 

Higb-Grade  Fertilizer  for  Potatoes. 

Fish  Guano » ^ - 

I.  S.  Cnrtis,  Frenchtown,  N.  J. 

illgh-Grade  Bone  Phosphate » 

S20-Phospbate... « «. 

Davis,  Colson  Si  Co.,  Woodgtown,  N.  J. 

Hlgh-Grade  Potato  and  Truck.. 

High-Grade  Bone  Phosphate. .....;.. 

Special  Corn  Mixture 

Potato  and  Tomato  Fertilizer.^ , 

B.  F.  Demarris  &  Son,  Cedarvllle,  N.  J. 

Special  Berry  Manure... ^ ..«»... 

Special  Superpbospbate „ ...» 


S.  Wood............. 

A.  Dilts ^ 

W.  O.  Ward 

H.  I.  Budd 

H.  O.Newcomb. 


F.  E.  Woodruff..... 

H.  S.  Van  Nuys 

J.  J.  MltcheU 

J.  M.  Dalrymple».. 
W.  T.  Woemer....» 
J.  M.  Dalrymple... 
A.  Dilts. ........... 


H.  I.  Budd... 


H.  D.  Hance.... 


H.  I.  Budd.. 


S.  Wood... 


A.  Dilts.. 


W.  Pettlt.. 


H.  O.Newcomb.. 


1097 
1468 
1880 

1060 

1401 

1887 

ueo 

1522 
1228 
1800 
1248 
1409 
1410 
1062 
1616 
1641 

1068 
1065 
1068 

1099 
1100 
1102 

1411 
1412 

1251 
1252 
1268 
1264 


1041 
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Complete  Fertilisers 

FnmiskiBc  Nitrogen,  Ptuispliorio  Aold  and  Potaali. 


Nitrogen. 


3 

1 

.5 

i 
4 

h 

i 

4.40 

0.i9 

0.20 



0.25 

0.79 



...... 

0.84 

-.«. 

l.M 



0.40 



0.58 

MMM 

0.29 

I 


0.23 


0.77 
1.48 
0.77 

0.85 
1.12 

1.121 


0.6" 
0.86 
0.72 

1.91 

1.58 

i.ei 

2.17 
1.94 
1.70 
1.19 
1.18 
2.8i 
1.22 
1.51 
2.49 
1.30 


1.88 
I. 
0.24  1.38 


2.32 
1.81 
2.79 


1.27  .„ 

0.661... 


0.69 

0.58 
1.01 
0.82; 

4.16. 


0.21 


1.56 
0.S6 
0.92 

2.19 

2.32 

2.45 
3.21 
2.31 
1.70 
1.72 
1.18 
2.63 
1.22 
1.64 
2.49 
1.53 

2.65 
3.17 
2.39 

3.17 
2.93 
3.91 


1.61  2.88 
1.10 1.6S 

2.42J3.32 

1.912.52 
1.91 12.92 
2.87'3.19 

0.41  4.57 


1.50 
0.75 
0.82 

2.46 

2.46 

8.46 
3.28 
2.46 
1.23 
1.64 
0 

1.64 
1.23 
1.23 
46 
1.23 

2.46 
3.28 
2.46 

3 

2.46 
2.48 

1.64 
0.82 

3.69 
2.46 
2.87 
2.46 

3.69 


Phosphoric  Acid. 


2.44 

2.60 

4.82 

5.04 

5.80 
7.8) 
6.14 
7.22 
7.06 
4.48 

7.00 
6.76 
2.66 


6.81 
2.16 
6.22 

2.44 

5.82 
4.60 

5.90 
4.60 

5.60 
8.41 
7.4t 
4.28 

1.58 

1!   PC 


(So 


6.87 
5.23 
3.81 


5.17 
8.93 
2.51 


8.92     3.16 
8.22;     1.46 


0.99 
1.06 
1.18 
1.13. 
1.66, 
2.66i 
6.68 
1.27, 
1.52j 
8.31| 
I.87I 


2.69 
2.41 
8.5S 
3.75 
2.97 
8.93 
7.43 
3.8> 
3.60 
6.31 
2.87 


1.80) 
2.99; 

1.88; 

0.80{ 
0.96 
3.13 

f 
4.71J 


2.15!  0.87 

6.63 1  1.72 

2.40i  1. 

5.51  8.63 

3.02  1.05 

4.02'  1.87 


1.58 
2.18 

2.89 
0.94 
1. 
2.62 

1 
0.90 


10.54 

11. 6C 

8.43 

11.39 

9.72 

8.98 
10.77 
10.80 
12.10 
11.69 
11.13 
11.06 
12.12 
11.88 
12.31 
10.50 

9.86 
9.19 

10.31 

11.58 

9.83 

10.19 

9.23 

9.72 

10.27 
10.18 
10.39 
10.03 

8.01 

13  78 


8.00 

11.00 

8.00 


10.00 

8.00 
10.50 
9.00 


9.60 
8.50 
11.00 
10.00 
10.00 
10.00 
8.00 


Available. 


5.37 
7.67 
5.91 

8.24 

8.26 

6.29 

8.36 
7.27 
8.35 
8.72 
7.U 
6.63 
8.27 
8.28 
5.97 
7.63 

8.99 
7.77 
8.62 

7.95 
8.81 
8.62 

7.70 
7.59 

7.38 
9.21 
8.10 
7.11 

6.32 
12.88 


6.00 
9.00 
6.00 


Potash. 


7.00 
9.00 
7.  CO 

10.00 
8.00 
7.00 

11.00 
8.50 
8.50 
7.00 


8.00 
7. CO 
8.O0I 

i 

7. col 
8.00! 
8.00| 

8.00 
6.00 

8. CO 
9.00 
7.00| 

8.00 

COO 
10.00 


1 

a 

s 

0 

•2.21 

2.00 

2.07 

2.00 

2.12 

2.00 

8.11 

8.00 

9.29 

7.00 

*8.20 

8.00 

♦7.83 

6. CO 

*8.07 

6.50 

'2.36 

2.26 

*8.06 

10.00 

*3.55 

3.00 

2.75 

2.00 

*2.18 

2.00 

•3.10 

n.50 

t  •2.13 

2.00 

•5.17 

5.00 

•11.16 

10.00 

•5,95 

6.00 

1.21 

4.00 

•6.36 

5.00 

•10.21 

10.00 

3.71 

1.00 

1.62 

3.00 

4.96 

2.00 

7.11 

7.00 

7.11 

5.00 

1.86 

3.00 

6.76 

5.00 

4.04 

4.00 

•3.13 

1.00 

11 


•'5 
SI 

^1 


"5 

si 


151 


114  66 
13  76 
11  60 

23  69 

23  86 

23  49 

87  49 

24  88 
17  66 
23  63 

16  07 
20  39 
15  89 

17  76 

18  91 
18  87 

28  68 

23  40 
20  26 

25  39 
27  34 

24  69 

20  97 
17  75 

25  20 

23  49 
82  27 

24  09 

23  39 

21  14 


186  00 
80  00 
80  00 

27  00 

50  00 

37  00 
86  00 

34  00 
86  00 
32  00 
2100 
30  00 

28  00 

85  00 
30  00 

27  00 

28  00 

27  00 

86  00 

28  00 

28  00 
85  00 

26  00 

20  00 

29  00 
28  00 
22  00 
24  00 

30  00 

21  00 


*  Potaih  lai^gely,  if  not  entirely,  in  fonn  of  sulfate.    See  page  88. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  FertillBem 

FumUkins  NltrogeA,  Phospliorio  Aoid  amd  Potaali. 


MANUFACTURER  AND  BRAND. 


B.  F.  Demarris  A  Soii.--{Cont.) 

Potato  Fertiliser. ......^ ..^.^. 

Complete  No.  1  Bone  Phosphate. .». 

J.  H.  Denlse,  Freehold,  N.  J. 

Gram  Manure. 

Special  Potato » «....« 

Garden  and  Truck .^ 

HlghGrade  Potato  .^ 

Com  Phosphate ..^.« 

H.  W.  Doag^hten,  Moorestown,  N.  J. 

Special  Potato  Manure 

Dried  and  Ground  Fish  Guano.. 

Sure  Shot  Superphosphate.. ^. 

Bnnyon  Field,  Bound  Brook,  N.  J. 

Cabbage  Manure —^ .^ 


Potato  Manure.  ....^ ^. ..^ .........^^. 

J.  O.  Fifield  Sons  A  Co.,'  Bakersville,  N.  J. 

Special  Potato  and  Cabbage .^... ...... 

Special  Sweet  Potato ......-..^..........•^ 

Fish  and  Potash.......^ — «.....„....«.. 

Fitbimn  A  Pennell,  Bridgreton,  N.  J. 

Complete  Phosphate. ..»-.....»M.M-MM...... .... 

Geo.  B.  Forrester,  New  York  City. 

Irish  Potato  Manure. ......m. ....... ..-..m .......••. 

W.  O.  Garrison,  Bridg^eton,  N*  J* 

Gold  Dust... 

Fish  Guano .......... ......M. 

Pride  of  Cumberland ». 

Farmers'  Pride » 

XX  Brand « ««..«. 

Truckers*  Pride. „... 

J.  O.  Grisoom,  Woodlbnry,  N.  J. 

King  Crab  Compound.. ....»., .»..., 

Wyokoff  Hendrickson,  AUentown,  N.  J. 

High-Grade  Potato  Manure. 

Special  Potato  Manure 

Com  Manure ^ ....« 

S.  M.  Hess  &  Bro.,  Philadelphia,  Fa. 

Potato  and  Truck  Manure 

Keystone  Bone  Phosphate.  .„ ».... 


SAMPLER. 


H.  O.  Newcomb.... 


H.  D.  Hance. 


H.  I.  Budd..., 
«« 

H.  8.  Van  Nnys.. 

H.  I.  Budd ... 

J.  C.  Grisoom....... 

C.  Kraus.........^... 

H.  O.  Newcomb... 

F.  E.  Woodruff:... 

H.  O.  Newcomb... 
<i 

(f 
(f 

J.  H.  Richardson... 
<« 

W.  C.  Small  wood. 
J.  M.  Dalrymple».. 


F.  E.  Woodruff . 


I 


10t2 
1048 

1642 
164S 
1644 
1645 
1616 

1070 
1071 
1072 

U66 
1184 

128S 
1125 
1544 

1145 

1400 

1044 
1046 
1048 
1049 
1474 
1461 

1127 

1285 
1287 
1859 

1890 
1889 
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Complete  FertlllBers 

FBimiildBs  Httrogeii,  Pfcoopluiiio  Aold  amd  Potaali. 


Nitrogen. 


7.W 
2.08 
276 
1.60 
0.41 


f.S 


1.81 
1.02 


0.77  1.612.381.61 
0.79 1.64  2.13  1.6i 


0.64  8.01 7.79 
1.85  3.83  3.69 
l.SO  1.56  1.10 
2.163.76  3.69 
2.2l{2.68S.i6 


0.26 

IM 

0.26 
1.21 
1.10 
0.76 

0.81 

0.79 

1.61 
1.17 

0.« 


•a    s 

O   I  ^ 


1.76 


0.21 
0.92 


0.87|s.6S8.i6 
3.58|3.68  3.69 
1.86  2.702.87 


2.88 
1.29 


3.851.10 
3.83  3.28 


2.49  S.  19  2.46 

2.112.U'2.05 
2.49  8.191.61 


1.52 


1.89  0.08 


0.75 
1.65 
0.73 


1.24 


0.21 


1.781.64 

I 

I 
3.775.69 

1.010.82 
2.79^1.10 
1.832.06 
0.83jl.68'l.61 
1.46M8'l.25 
8.113.921.10 


1.90 

2.09 
2.02 
1.80 


3.93  4.10 

3.9l|2.16 
3.191.61 
1.80'l.64 


1.87  8.67  2.16 
0.92  0.92  0.82 


Phosphoric  Add. 


6.14 
8.96 

800 

4.68 
3.62 
5.08 
5.51 

7.10 

3.86 
7.96 

0.16 
0.02 

2.90 
1.51 
4.28 

6.88 

6.20 

4.56 
5.92 
3.23 
5.00 
3.62 
5.60 

6.16 

8.52 
3.62 

7.18 

6.40 
6.84 


2.91 
1.00 

4.55 
8.74 
4.76 
2.85 
8.56 

2.64 
1.74 
2.42 

8.82 

4.75 

4.27 
5  19 
8.73 

1.52 

1.60 

4.81 
2.44 
6.06 
5.01 
8.20 
1.97 

2.66 

4.58 
4.22 
4.0> 

1.94 
224 


1.78 
0.81 

1.36 
1.76 
2.67 
1.74 
8.53 

1.97 
1.55 
2.61 

4.16 
1.84 

2.87 
2.70 
1.92 

2.10 

1.81 

1.77 
1.76 
3.84 
8.17 
2.61 
1.07 

0.79 

1.00 
1.57 
8.83 


11.00 


10.81 
10.77 

8.91 
10.18 
11.  Oi 

9.67 
12.63 

11.71 

7.15 

18.89 

12.64 
6.61 

10.01 
9.13 
9.93' 

10.50 

8.61 


10.64  10.00 
10.12|. 
18.18  . 
13.18'. 
9.23, 


8.64 


700 


9.51'  10.00 


9.10. 
9.11'. 

15.05  . 


1.98   10.32 
2.60   10.68 


10.00 


AvaUable. 


9.08 
9.96 

7.55 
8.12 
8.37 
7.93 
9.10 

9.71 

5.60 
10.38 

8.18 

1.77 

7.17 
6.73 
8.01 

8.40 

6.80 

8.87 
8.36 
9.31 
10.01 
6.72 
7.57 

8,72 


9.00 
9.50 

6.00 

8.00 
9.00 
8.60 
9.00 


Potash. 


5 

2 

S 

o 


7.66 

6.07I 


6.00 

2.00 


3.63  2.50 
8.66  8.60 
l.il'  5.00 
10.27  10.00 
5.93     6.00 


10.00    •7.38 

5.85      6.09 

10.00      3.01 


8.00 
8.00 

7.00 
6.00 
7.C0 

8.00 

6.50 

9.00 
8.00| 
9.00 
9.00i 
6.00: 
8.00 

8.00 


8.10  8.00 
7,84  7.00 
11.22     8.00 


B.31 
6.08 


7.67 
8.90 

7.70 
9.71 
1.20 

2.09 

9.13 

3.03 
6.63 
3.26 
1.93 
2.27 
7.37 

5.14 


7.00 
3.00 
3.00 

7.00 
7.C0 

7.00 

10.00 

1.00 

2.00 

10  00 

2.60 
8.00 
3.00 
2.C0 
2.50 
7.00 

5.00 


10.6!   10.00 

10.66   10.00 

4.88;    4.00 


6.70 
1.64 


6.00 
1.00 


*  Potash  largely,  If  not  entirely,  In  form  of  sulfate.    See  page  88. 


2  « 
s  © 


n 

5*0 


$23  97  $28  00 
22  15  21  00 


I 


33  87| 
28  08> 
26  70^ 

28  75' 


3100 

29  60 

29  00 

30  00 


23  95|  26  00 

26  73j  29  00 
22  01'  28  00 

22  2l|  87  00 

28  18  31  00 

23  11  28  00 


22  8i 

22  84 
20  32 

16  61 
27  06 

15  29 

23  12 
19  07 

17  E8 
11  32 
26  48 

25  79 

29  43 
27 

22  66 

23  04 
13  45 


33  00 

35  00 

29  00 

23  50 
83  00 

17  00 

30  00 
25  00 
25  00 
20  00 
33  CO 

31  00 

32  00 
29  00 
25  00 

35  00 

28  CO 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  Fertilisers 

Fnniiikinc  Nitrogen,  Pkospluiiio  Aoid  amd  Potaali. 


MANUFACTURER  AND  BRAND. 


S.  M.  HeM  A  Bro.~<Coiit) 

Special  Potato.. .^...^...^ 

Special  Conu......^^— ^...... 

Ira  BlU,  Copper  HIU,  N.  J. 
Pure  Bone  Pho8pliate.»....».« 
Potato  Phosphate ..^...^ 

Hill  &  Co.,  Fleminij^n,  N. 
No.  2  Bone  Phosphate.......^ 

Standard  Bone  Fertilizer.^... 


10  Per  Gent  Potato  Phosphate. ^...»m» 

Hires  &  Co.,  Qainton,  N.  J. 

Special  Wheat  and  Oats  Phosphate 

Special  Potato  Manure. .•...........•..•..- 

Special  Potato  and  Tomato  Phosphate ».„ 

Standard  Bone  Phosphate — « 

International  Seed  Co.,  Rochester,  N.  T. 

Potato  and  Truck  Manure 

Grass  and  Grain........^. 

Keystone  Chemical  Fertilizer  Co.,  Philadelphia,  Pa. 

Economizer  Fertilizer. » ».. » ».., 

Special  Potato «. «..- 

Uster's  Agricoltnral  Chemical  Works,  Newark,  N.  J< 

Special  Com  and  Potato. ;».<». 

Potato  Manure .»• 

Potato  No.  2  «......„ ^, «.« 

Standard  Pure  Bone  Superphosphate  of  Lime. 

Ammoniated  Dissolved  Bone  Phosphate....^..................... 

U.  S.  Superphosphate ....» 

"G"  Brand 

Fruit  and  Vine «. «.. 

The  Mapes  Formula  A  Peruvian  Oaano  Co.,  N.  T.  City.  > 

Cereal  Brand ! 

Economical  Potato  Manure.. 

Com  Manure ..» » 

Lawn  Top  Dressing 

Complete  Manure,  "A"  Brand 

Complete  Manure  for  General  Use 

Potato  Manure. » 

General  Crop  Brand...„ ^ 

Complete  10  Per  Cent  Potash...... » 


SAMPLER. 


I 


W.  T.  Woemer 

H.  L  Budd 


,  Dilts.. 


A.  DUU.. 


W.  Pettit... 


S.  Wood  »....«.« 

J.  J.  MitcheU 

J.  H.  Richardson.. 


H.  O.  Newcomb 

J.  B.  Ward- 

H.  8.  Van  Nuys ....... 

J.  M.  Dalrymple^.... 


F.  E.  Woodraff 

A.  Dilts 

J.  B.  Ward« 


Special..... 


A.  Dilts 

J.  Heck.« 

J.  B.  Ward... 


J.  J.  Mitchell.. 


H.  I.  Budd 

J.  M.  Dalrymple . 
D.  N.  Warbasse ... 


1802 
161S 

1418 
1414 

1416 
1417 
1418 

1256 
1258 
1289 
1260 

1104 
1524 

1462 
1468 

1146 
1601 
1176 
1289 
1240 
1895 
1419 
1608 

1421 
1216 
1606 
1606 
1526 
1528 
1284 
1488 
1486 
1440 
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Complete  Fertilisers 

FnraishiiiK  Nitrogen,  Photphorio  Aold  and  Potash. 


Kltn^n. 


0.88 


0.45 


0.45 


0.41 


0.78 
OSS 


0.21 


107 
1.89 
0.90 
1.80 
0.58 
0.96 
1.77 
0.82 
0.41 
1.12 


2.35 

1.15 

2.28 
2.70 

1.32 
1.45 

i.ie 

,0.90 
2.90 
2.36 
1.84 

0.91 
2.01 

0.99 
1.04 

1.74 
1.67 
0.93 
1.48 
1.77 


1.46 
1.20 
0.97 
0.22 

0.2l|0.99 
0.96 
0.28  2.60 


1.150.82 

8.26S.06 
2.703.281 


1.32  0.82 
1.16J8.06 
2.001.64 

0.90:0.82 
2.90!2.16 
2.36  2.46 
1.841.61 


Phosphoric  Add. 


1.32 
8.01 

1.77 
1.37 


1.23 
1.64 

1.76 
1.61 


1.74'1.64 
3.23|3.28 

2.131.64 
2.452.46 


1.99 
1.20 
0.96 
8.83 


1.82  2.39 
1.82J3.81 

1.552.45 
0.46'2.25 


„...j2.13 
«..2.61 
.2611.57 
.....1.42 
2.18 


2.71 

3.66; 

3.69 
1.74 
2.69 


.'1  29'2.41 


1.64 
1.03 
0.82 
1.64 

1.61 

3.28 

2.461 
2.461 
2.46j 
5.281 
3.69j 
1.64 
2.05| 
2.46 


7.12 
4.66 

1.40 
1.98 

1.76 
4.52 
3.08 

4.16 
5.22 
7.80 
7.80 

5.C6 
6.80 

6.64 
2.6S 

4.18 
6.60 
8.04 
7.72 
6.10 
5.46 
5.76 
1.02 

1.70 
2.00 
0.70 
2.04 
3.18 
8.08 
2.66 
2.38 
1.20 
2.90 


*2 
•§1 


1.50 
3.16 

5.81 
5.52 

5.19 
3.44 
4.51 

4.12 
2.78 
0.51 
1.75 

2 
3.17 

2.36 
3.90 

6.52 
2.24 
1.70 
2.88 
3.87 
3.03 
2.48 
7.89 

6.02 
5.06 
8.89 
2.32 
8.10 
6.60 
6.24 
6.62 
4.19 


1.62 
1  96 

2.50 
2.49 

4.47 
2.56 
8.58 

2.52 
1.97 
1.20 
1.14 

2.11 
4.18 

1.37 
2.32 

2.95 

2.22 
2.88 
3.49 
2.90 
2.46 
2.48 
3.80 

0.53 
0.71 
1.66 
0.16 
1.77 
1.65 
1.52 
0.90 
0.79 
0  h^ 


10.24 
9.78 

9.21 
9.99 

ll.i2|., 
10.52.. 
ll.lSj.. 

10.80|.. 

9.97:.. 
9.51  L. 
10.69'.. 

i 
9.96 

I3.60| 


10.50 
10.50 


9.00 
11.00 


9.37,    9.50 


'! 
8.90 

12.65 
11.06 
12.07  11.00 
14.091  11.00 
12.87  9.00 
10.95  9.00 
IO.67I  10.00 
12.21) 


Available. 


-0 
9 


9.00 

9.00 
9.00 


8.25 

7.77 

11.24 

4.52 

13.C6 

11.33 

10.42 

9.90 

6.18 

9-26 


8.00 

6.00 

10.00 


12.00 
10.00 
8.00 
10.00 
5.00 
6^00 


Potajifa. 


8.62 
7.82 

6.71 
7.50 

6.90 
7.96 
7.59 


8.00 
8.00 


8.00 
8. do 
8.00 


8.28 

8.00 

8.00 

7.00 

8.31 

8.00 

9.55 

9.00 

7.85 

8.C0 

9.47 

10.00 

8.00 

8.60 

6.58 

3.00 

9.70 

8.00 

8.84 

8.00 

9.74 

10.00 

10.60 

9.00 

9.97 

8.00 

8.49 

•8.00 

8.19 

8.00 

8.91 

8.00 

7.72 

6.00 

7.06 

4.00 

9.59 

8.00 

4.36 

3.50 

11.28 

10.00 

9.68 

8.00 

8.90 

8.C0 

9.00 

8.00 

5.39 

3.0c 

3  r\ 

5.00 

^Potaah  largely,  if  not  entirely,  in  form  of  sulfate.    See  page  88. 


6.92 
2.27 


3.50 
8.73 


7.00 
2.00 


2.50 
9.00 


2.75  2.00 
2.24  2.50 
9.71   10.00 


2.51 


2.00 


*9.72,  10.00 


5.io' 
3.71 

7.29 
2.06 

♦4.92 

2.29| 

3.16! 

6.941 

♦5.89 

2.29j 

2.781 

6.73I 


6.00 
3.00 

7.00 
2.00 

2  60 
5.00 

3.C0 
7.00 
4.00 
2.00 
1.00 
2.00 
4.00 
7.00 


5.54 

3.55I 
3.05I 


3.61     3.00 
♦9.14|    8.00 
6.00 

2.50 
2.50 
4.00 
6.00 
2.00 


4. £5) 
♦8.471 
♦2.62 
10.22   10.00 

8.38   10.00 


«  s 


^5 


$25  15 
14  21 


Q  do 


833  00 

;25  bi 


17  92  123100 
24  66  :28  00 


15  30 
15  52 
23  63 

14  30 
26  74 
20  93 
19  05 

18  94 

19  30 


18  53 

13  71 

19  14 

26  03 

23  C6 

21  85 

19  16 

16  69 

16  72 

25  03 

18  22 

25  99 

22  40 

13  96 

23  02 

25  65 

28  79 

17  42 

22  53 

23  32 

19100 

22  00 

27  U 

16  00 

29  00 

23  00 
20  00 

28  00 
25  00 

25  00 

30  00 

25  00 
36  00' 

26  00 
25  00 
22  00 
20  25 
19  00 

32  00 

28  00 

35  00 
35  00 

24  00 
35  00 
39  CO 
39  00 

25  00 

33  00 
33  00 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  Fertlliaera 

Faraiskins  Nitrogen,  PluMphoiio  Aold  amd  Potaali. 


MANUPACTUREB  AND  BRAND. 


fing^h  MoAoany,  Philadelphia,  Pa. 

Quaker  City  Poudrette. »......».......•». 

Mixner  &  Mickel,  Brldi^eton,  N.  J. 

Special  Mixtare»......M.M... ^ 

Top  Dresser..^................. ^..  ^ „^ 

Complete  .....»••..........•..• » » 

High  Grade......^. ^,  .^ » 

Fish  Mixture. ^ ^ 

Monmoath  Chemloal  Works,  Shrewsbaiy,  N. 

PoUto  FertUlier.. ^» ..^ 


Albert  Nelson  Si  Co.,  AUentown,  N.  J. 

Quick  and  Lasting  Fertilizer  for  All  Crops.......* 

Corn,  Truck  and  Tomato  Fertilizer........... 

Special  Potato ...»• ..m.......... 

Grass  and  Grain  Specials 

Corn  Fertilizer. 

High-Grade  Superphosphate 

Wm.  C.  Newport  A  Co.,  Willow  Grove,  Pa. 

Gilt  Edge  Potato  Manure. 

Farmers'  Ammoniated  Bone  Phosphate 

Fish.  Bone  and  Potash.....^... 

No.  1  for  Potatoes.  Com  and  Truck......... 

Evans'  Brand.  Potato  Manure 

Grain  and  Grass  Special 

Rectified  Phosphate......... 

High-Grade  Potato  Guano.. 

Potato  Manure »... 

Dissolred  Bone  Phosphate » 

Potato  and  Track  Manure »» 

James  £.  Otis,  Tackerton,  N.  J. 

Special  for  Potatoes.^ 

Menhaden  Fish  Guano » 

S.  li.  Panooast,  MuUioa  HIU,  N.  J. 

Early  Potato  Grower 

Early  Truck 

Peterson  &  Smith,  Woodstown,  N.  J. 

Special  Corn  Mixture 

Special  Potato  Mixture 

Wheat  and  Oats  Superphosphate. 

Potato  and  Tomato  Superphosphate 

Potato  Superphosphate 


SAMPLER. 


I 
I 


H.  O  Newoomb... ....... 


H.  O.  Newoomb... 


J.  Healier.. 


J.  M.  Dalrymple... 
C.  Burgmiller....... 

H.  I.  Budd 

H.  Stryker 


H.I. 
J.  M. 
H.  I. 
H.O. 
W.  T. 
H.O. 
H.  I. 


Budd , 

Dalrymple.. 

Budd. 

Newoomb..., 

Woemer 

Newcomb.... 
Budd 


W.  T. 
W.O. 


Woemer.. 
Ward. 


J.  C.  Griscom . 
H.  I.  Budd..... 


J.  C.  Grisoom... «.. 


W.  Pettlt... 


looe 

1060 
1061 
1062 
1068 
1066 

1668 

1862 
1682 
1621 
1665 

1666 
1667 

1077 
1364 
1076 
1010 
1806 
1408 
1078 
1076 
1078 
1807 
1886 

U28 
12S6 

1180 
1181 

12S6 
1261 
1262 
1268 
1264 
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Complete  FertUiiers 

Fvmiflhiac  Hltrogea,  Phosphorio  Aold  and  Potaali. 


NitrogeiL 


i 

00 

I  * 

a 

, 

s 

i 

a 

< 

o 

a  ,  a 

a 

1 

g 

g 

SiSi 

— 

^ 

H 

0.35 

0.21 

0.91 

1.57 

0.68: 

1.68 

2.36 

8.01  ...... 

1.66 

4.70 

0.84 

1.72 

2.oe 

0.72 

1.81 

2.66 

1.06  ...... 

1.65 

8.70 

0.S3  0.85 

1.61 

8.78 

0.»j. — 

1.32 

2.01 

O.iS 

0.90 

1.19 

2.57 

0.75; ;i.802.05 

0.25:0.210.981.47 


0.8910.36 
0.29  0.26 

0.76 

0.»|  .... 

0.65. 

O.iS'o.SS 

0.88J 

0.70{...... 

1.25^ 

0.21 


0.49 

i.r 

1.19 
1.16 

0.^ 
0.41 


1.04  1.79 
1.391.94 


1.48  8 

0.82  0 
1.91|2 

1.62|2. 
2.14:2. 
O.8l|0. 
2.813. 

i.77ja. 

2.092. 

o.asji. 

C.550. 

2.86.2. 
8.O2I3 

1 


ri.64 

>1.23 
94.51 
;3.06 
>2.4£ 
}2.16 

}2.87 

2.0s 
2.46 
2.05 
1.23 
1.64 
1.64 

1.86 
0.82 
1.64 
1.64 
3.28 
0.82 
3.28 
2.46 
3.88 
1.64 
0.82 

2.46 
3.28 


Phosphoric  Acid. 


2  61 
2.49 

1.41 
1.30 
1.14 
1.87 

1.27 


10;3.28 
86 


8.46 
2.46 

14J0.82 
60  2.46 
681. 64I 


0.03 

8.92 

0.50 
6.22 
6.86 
8.10 

5.08 

6.54 
5.86 
6.2t 
5.74 
5.42 
3.94 

4.90 

2.28 
5.68 
6.54 
5.08 
0.70 
5.74 
5.72 
6.02 
4.91 
4.62 

4.26 
3.86 

5.41 

6.72 

\ 

4.24 
2.80] 
3.54{ 

4.241 
4.48' 


1 

§ 

0 

1 
1 

2.95 

0.15 

3.12 

5.C6 

5.33 

14.51 

6.40 

1.72 

8.63 

8.24 

2.52 

11.98 

1.04 

0.64 

7.64 

8.85 

1.28 

8.23 

2.03 

1.29 

8.40 

2.89 

0.85 

9.78 

2.78 

1.95 

10.69 

2.68 

1.08 

9.95 

8.08 

3.00 

11.82 

2.12 

3.13 

10.67 

4.79 

2.89 

11.62 

2.46 

2.05 

9.41 

6.06 

2.62 

10.96 

2.09 

2.07 

9.74 

2.37 

1.97 

10.88 

1.62 

1.64 

8.34 

6.38 

2.12 

9.15 

1.75 

1.50 

8.99 

2.02 

1.53 

9.27 

1.65 

1.67 

8.34 

1.76 

2.33 

9.02 

1.54 

8.78 

14.94 

2.94 

2.21 

9.41 

4.49 

3.53 

11.88 

2.22 

1.81 

8.97 

1.83 

1.48 

9.03 

2.17 

1.61 

8.08 

3.46 

2.32 

8.57 

4.86 

2.15 

10.06 

8.62 

3.43 

11.29 

2.31 

8.11 

9.90 

9.00 

9.00 
9.00 

10.00 
9.00 

10.00 

9.00 
9.00 
9.00 
10.00 
8.00 
8.00 
9.00 


Available. 


2.97 

8.98 
6.90 
9.46 

6.90 
6.96 

7.11 

8.93 
8.£1 
8.92 

8.82 
7.64 
8.73 

7.31 
8.33 

7.67 
8.91 
6.70 
7.03 
7.49 
7.74 
6.67 
6.69 
6.16 

J.20 
8.36 

7.66 
7.55 

6.41 

6. 25 
7.90 
7.86 
6.79 


4.00 

9.00 
6.00 
8.00 
6.00 
7.00 

8.00 

8.00 
8.C0 
8.00 
8.00 
8.06 
8. 00 

7.00 
7.00 
7.00 
8.00 
6.00 
6.00 
7.00 
8.00 
6.00 
7.00 
6. CO 

7.00 
7.00 

7.50 
7.60| 

n 

6.00!' 
6.00  ' 
8.00 

s.oo: 

6.00' 


Potash. 


0.63 
1 

no.  64 

2.88 

10.07 
3.88 

8.37 

12.94 
4 

10.34 
S.04 
2.30 
2.89 

8.92 
3.45 
6.21 
4.69 
10.31 
1.30 
6.E5 
8.86 

ni.ii 

8.03 
8.69 

8.62 
4.72 

7.60 
6.39 

3.84 

10.97 
3.10 
5.30 
9.64 


1.00 

2.00 
9.60 
3.00 
10.00 
3.00 

10.00 

12.00 
4.00 

10.00 
2.00 
2. CO 
3.00 

10.00 
4.00 
5.00 
3. CO 

10.00 
2.00 
6.00 

10.00 

10.00 
8.00 
7,00 

10.00 

6.00 

7.50 
6. CO 

i 
3.00 1 
10.00  j 

2.  CO 

5.00 
10.00  I 


©a 

«s 
|S 

S  4  0 


S7  87 

20  07 
30  87 

19  37 
23  63 

18  98 

23  63 

26  40 

21  64 

24  37 
16  38 
16  36 

13  47 

22  64 

14  93 
21  42 

20  68 
26  50 
11  68 
24  12 

I  23  33j 
I  25  65 
I  20  02 

19  3' 

24  56 

23  44 

24  36 
24  53 

18  15 
23  91 

15  05 

21  48 


$18  00 

23  00 
33  00 
26  00 
31  00 

26  00 

38  00 

27  00 

26  00 

27  00 

21  60 

22  00 

23  00 

30  00 
22  00 
27  00 

24  00 
33  00 
18  00 

31  00 
30  00 

32  00 
30  00 

27  00 

28  00 

28  00 

29  00 
28  00 


I 


24  00 
27  50 
17  00 

25  00 


21  43'  26  00 


*  Potash  largely,  if  Dot  entirely,  in  fonn  of  sulfate.    See  page  88. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Complete  FertUiaers 

FnmUkins  HttrogeA,  Pkospkoiio  Aoid  and  Potash* 


MANUFACTURER  AND  BRAND. 


Enos  Richmond,  Elmer,  N.  J. 

Special  Com ^ .....^ 

Edward  JLlggt  Jr.,  Barlinirtoii,  N.  J. 

Special  Potato  Fertilizer 

Fish  Guano » 

M.  F.  Riley,  Elmer.  N.  J. 

Potato  Fertlllsser » ^^ 

Special  for  Wheat  and  Gra8s»....« 

Complete  Fertilizer „ 

High-Grade  Potato 


.  J. 


Rackmann  Brog.,  New  Bmniwiok,  N. 

Potato  Fertilizer 

Com  Fertilizer ..« 

Track  Fertilizer^ « 

Grain  Fertilizer.. 

Rasaell  Asn^cnltoral  Ciiemioal  Co.,  Newark,  N.  J. 

Potato  Manure » ^ 

Special  Cora  Fertilizers.....^ 

Ten  Per  Cent.  Potato.. «... 

Champion  Manure ..«.. 

Two  Tons  in  One 

Ammoniated  DiaK>lved  Bone  Phosphate 

Harvest  Queen  Phosphate » ^ 

Climax M » 

Special  Potato  Fertilizer „ 

Saul  A  Johnaoii,  Erma,  N.  J. 

Anti-Trust  Potato  and  Tomato  Grower ». 

SharplesB  A  Bro..  Camden,  N.  J. 

Ten  Per  Cent. „ 

No.  1„ « « 

8i>ecial  Potato  Manure.. .'. .» 

Extra  High-Grade  Manure...... 

M .  I«.  ShoenoAker  &  Co.,  Philadelpbia,  Pa. 

Swift-Sure  Superphosphate  for  General  Use 

••       '•  *•  ••   Potatoes.. w 

••       "     Special  10  Per  Cent.  Potato  Fertilizer 

"  '•  ••  "  ••  "  "  "  No.  aL.. 
••       "     New  Jersey  Special 

Guano  for  Tomatoes,  Track  and  Corn.. 

Echo  Superphosphate. 


SAMPLER. 


W.  O.  Ward ... 
H.  I.  Budd .«.. 


W.  Pettlt.. 


W.  T.  Woemer.... 

(I 
<< 

H.  S.  Van  Nuys^ 

W.  T.  Woeraer.... 

J.  M.  Dalrymple.. 
II 

A.  Dilts „. 

II 
W.  O.  Ward 

J.  H.  Richardson . 

S.  Wood........ 


J.  M.  Dalrymple 
J.  H.  Richardson 

H.  I.  Budd ..... 

H.  S.  Van  Nuys.. 

C.  Kraus 

A.  Dllt8.....« 

D.  N.  Warbasse.. 


S 


IMO 
1391 


128» 
1266 
1267 
1268 

1815 
1814 
1S15 
1816 

1084 
1086 
1810 
1M9 
1484 
1426 
142« 
U» 
18S1 

1470 

UOS 

uo» 

1110 

1111 

1868 
1468 
1086 
1181 
1648 
1460 
1448 
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Oomplete   Fertiliaem 

Fomiihinc  Hitrocem,  Phosphorio  Aoid  and  Potasli. 


Nitzogen. 


0.9 


0.» 


IM 


0.96 


1.18 


3.84  2.81 


1.52 
1.80 


1.731.61 
1.801.61 
0.87,0.87  0.83 
1.10  8.36  2.16 


1.01 
0.96 
0.90 
0.87 


1.680.28 


1.92  3.96,3.23 
2.46  8.12  3.50 


0.22 

1.81 
0.69 -, 

0.441.01 
0.00  .«,. 

1.15 
0.87 
1.41 
0.72 

0.64 


0.96 


1.57 


0.12 


1.61 
2.16 


Phosphoric  Acid. 


2.74 
2.45 

1.81 
1.92 
1.29 
0.72 


3.61.3.00 
S. 32  2.50 

3.233.70 
3.201.65 
1.291.64 
0.72|0.82 


2.1S.2,13;2.05 
1.86|1.86|1.80 
1.18|l.l31.23 
0.8c!J0.86;0.83 
[.27jl.87l.61 


3.17  2.39 


8.26 

1.89 


5.07 
2.53 


1.29  2.71 
2.24  2.81 


1,71 
1.64 
2.24 
1.55 
1  53 


8.86 
2.61 
3.68 
2.27 
1.53 


1.59(8.83 

1.6411.61 


2.16 

8.20 
1.61 
3.05 
3.38 

2.16 
2.16 
3.28 

8.06 
1.03 
1.611 
1.23! 


7.61 

5.82 
1.78 

2.31 
2.42 
3.U 
4 

0.92 
1.04 
1 
1.90 

2.96 

2.50 
4.72 
5.02 
4.78 
5.84 
5.08 
4.84 
5.20 


6.60 
6.50 
8.44 

4.82 
5.00 
8.26 
4.82I 


2.22 
4.51 

5.22 
6.21 
8.79 

2.70 

6.28 
5.25 
5.91 
5.71 


8.85 
8.72 
2.86 
5.47 
2.77 
4.15 
3.40 
3.88 

9.75 


6.55  1.21 

6.70:  2.28 

5.78|  2.68 

6.46:  1.91 


8 

4.18 
4.29 
4.24 
5.65 
6.08 
5.44 


2.59 

1.80 
8.52 

1.87 

5.35 
8.25 
1.1& 

8.75 
4.03 
4.17 
3.46 

4.62 
4.76 
3.11 
8.82 
8.91 
2.71 
2.87 
4.06 
8.72 

8.12 

1.06 
1. 

1.27 
1.87 

8.82 
8.12 
2.82 
8.49 
8.90 


Avail  able. 


13.11 

9.81 

9.81 

I 

8.93 

13.96 

10.18 

8.23 

10.96 
10.32 
11.71 
11.07 

11.97 
11.11 

11.55 
11.70 
19.19 

10.82I  ii.oo| 

11.60!  U.50! 


8.00 
9.C0 
10.00 
9.00 

8.50 
9.00 
9.00 
9.00 
20.00 


18.39 

12.30 

12.87 

7.83 

10.87 

9.68 

9.27 

11.35 
13.75 
10.05 
12.55 
11.65 


4.22j  13.66 
4.881  15.11 


9. CO. 
9.00 


11.00 
11.00 


9.00 


9.52 


9.00 


8.01     8.00, 
6.29     7.C0 


7.56 
8.63 
6.93 
7.C8 

7.20 
6.29 
7.67 
7.61 

6.65 
6.35 

e.u 

7.88 
10.25 
8.11 
9.23 
8.21 
8.58 

9.75 

6.77 
8.98 
8.11 
7.10 

10.13 

10.63 
7.73 
9.06 

10.65 
9.31 

10.26 


8.00 

12.00 

8.03 

8.00 

5.00 
5.00 
7.00 
5.00 

7.60 
8.00 
8.00 
8.00 

9.00 
9.50 
8.00 
8.00 

7.00 

1.00 
8.00 
7.00 
6.00 

9.00 
8.00 
6.00 
8.00 
8.00 
8.00 
7.00 


Potash. 

1 

1 

& 

8.68 

8.00 

9.86 

10.00 

6.09 

6.00 

7.60 

7.00 

8.38 

8.C0 

3.38 

8.00 

9.9i 

10.00 

6.33 

9.00 

8.13 

3.60 

•6.01 

6.00 

1.36 

6.00 

6.69 

7.00 

8.83 

8.00 

9.91 

10.00 

3.07 

3.00 

8.36 

8.60 

1.80 

1.60 

2.81 

8.00 

8.03 

3.00 

3.01 

3.00 

7.78 

7.00 

6.97 

1.00 

6.88 

3.00 

8.36 

10.00 

8.99 

10.00 

6.11 

1.00 

7.10 

6.60 

10.87 

10.00 

10.71 

10.00 

3.36 

8.00 

6.61 

6.00 

8.06 

1.60 

•Potash  largely,  if  not  entirely,  in  form  of  sulfate. 

6 


See  i>age88. 


ll 

II 

116  71 

Ii9  6(r 

33  01 

37  00 

81  97 

87  oa 

19  91 

86  00 

19  81 

36  00- 

13  03 

30  00 

88  01 

80  oa 

83  80 

30  00 

31  69 

38  oa 

36  61 

28  00 

88  10 

31  oa 

33  77 

88  oa 

17  71 

80  00 

83  33 

80  00 

18  17 

31  oa 

33  60 

31  oa 

16  67 

8100 

16  70 

33  oa 

1183 

200a 

16  71 

36  oa 

26  36 

38  oa 

37  77 

15  oa 

23  39 

31  oa 

8162 

38  00 

3161 

30  oa 

26  12 

88  00 

36  86 

88  oa 

29  10 

88  00 

36  67 

88  00 

19  08 

31  ca 

32  70 

36  00 

19  31 

31  oa 
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NEW  JER3EY  STATE  AGRICULTURAL 


Complete  FertillBem 

FumitliiAB  Hitrogea,  Phosphorio  Aoid  and  Potash* 


MANUFACTURER  AND  BRAND. 


M.  L..  Shoemaker  A  Co. — (Gont.) 

Good  Enough  Superphosphate  .,„.,^....,^ 

New  Jersey  Spedal  for  Oat8...„M.M«... 

Lester  Shurts»  Neshanic»  N.  J. 

Standard  Phosphate^ «. »,^ 

L..  W.  Sickler,  Glassboro,  N.  J. 

Special  10  Per  Gent  Potato  ^^^.^.^......m 

Guano  for  Tomiitces....................  ,„„^».,. 

Bufas  W.  Smith,  Blmer,  N.  J. 

Ammoniated  Consummate  Fertilizer.^..... 

Complete  Bone  Fertilizer............ ...... ......... 

High-Grade  Trucker 

Somerset  Chemical  Co..  Bound  Brook, 

Excelsior  Potato  Manure......... ...^.......m... 

Peerless  Potato  Manure... ».. ,^ 

Sweet  Potato  and  Tomato  Manure............. 

Royal  Potato  Grower 

Reliance  Phosphate........... 

Harvest  Queen  Phosphate..... 

Special  Potato  Manure  ............................ 

Stevens  Bros.,  Cedarville,  N.  J. 

Special  for  Pea8........».........».............»..... 


N.  J. 


Henry  Taylor,  Vineland,  N.  J. 

No.  1  Special  Potato  Manure....«M............. 

No.  2       "  "  "       «. 

$25  Potato  Manure.......... 

The  Taylor  Provision  Co.,  Trenton,  N. 

High-Grade  Corn  and  Truck ....».., 

High-Grade  Potato  and  Truck.....»..........M. 

Special  Potato  Fertilizer ., 

Com  Formula.. 

A.  D.  6.  Special  Fertilizer. 

I.  P.  Thomas  &  Son  Co.,  Philadelphia, 

Special  Sweet  Potato  Manure. 

Improved  Superphosphate .......»«. 

Special  Hlgh-Grade  Potato  Manure... ....»., 

Tip^Top  Raw  Bone  Superphosphate........ 

Potato  and  Tomato  Manure......M......MMM... 

Vegetable  Manure».....» .m......* 


Pa. 


SAMPLER. 

1 

S5 

1 

C.  Kraus...........................^ 

1572 

H.  S.  Van  Nuys 

11RS 

H.  S.  Van  Nuyi.^..«^ 

1S19 

J.  C.  Grisoom ..................... 

1182 

" 

1138 

W.  Pettlt 

12(9 

tt 

1270 

tt 

1271 

H.  I.  Budd 

1079 

J.  C.  Griscom.....^ 

1184 

J.  H.  Bichardson ......... ...... 

1478 

W.  T.  Woemer. ...... ............ 

1820 

H.  0.  Newcomb........... 

1185 

J.  M.  Dalrymple- «. 

1485 

H.  0.  Newcomb.................. 

1158 

H.  0.  Newcomb...^....... ...... 

1016 

H.  0.  Newcomb................. 

1160 

t*           ,„„,, 

1162 

- 

1161 

C.  Kraus.................».......». 

16B2 

C.  H.  Herbert.....^........... .. 

1606 

**                                ....«  .....M.....M. 

1502 

J.  M.  Dalrymple-  ..«.. 

1585 

u 

1871 

J.  C.  Griscom ....... ....... .. 

1186 

A.Dllts 

1427 

J.  M.  Dalrymple ««...... 

1286 

S.  Wood ....«....««.... . 

1504 

H.  0.  Newcomb 

1156 

D.  N.  Warbaase......... .....»., 

1447 

Digiti 
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Complete  FertUiaers 

FonUaUas  Mlteos«a,  PlMMphorio  Aold  Mid  Potaah. 


Nitn^en. 

Phoephoric  Add. 

Potash. 

O  9 

e  u 

rs, 

ii 

«£ 

Si 

1 

< 

n 

1 

ii 
3 
£? 
o 

a 

2 

§ 

3 

a 

2 

0 

3 

1 

a 
1 

1 
< 

is 
Is 

55 

1 

0 

3 

•0 

i 

Available. 

'6 

d 

1 
s 

1 

1 

fa 

i 

e 

1 
g 

0 

1 

"I 

I5q 

o.u 

1.77 

2.21 

1.64 

6.18 

4.S7 

8.42 

14.27 

12.00 

10.85 

8.00 

2.81 

2.00 

$21  50 

$23  00 

— 



1.1& 

l.iS 

0.82 

4.80 

5.15 

4.46 

11.11 

9.95 

8.00 

2.48 

2.00 

18  48 

24  00 

^ 

™ 

l.U 

1.11 

0.82 

4.22 

8.86 

8.16 

11.24 



8.08 

8.00 

4.23 

1.00 

16  49 

20  00 

o.so 

«.«. 

1.81 

2.11 

2.05 

8.52 

8.81 

4.70 

12.03 

•.•••*..« 

7.33 

8.00 

11.70 

10.00 

25  79 

35  00 

0.70 



1.81 

2.01 

1.64 

1.78 

8.96 

4.39 

13.13 



8.74 

8.00 

6.12 

5.00 

3185 

28  00 

MM. 

...... 

1.29 

1.29 

0.82 

2.68 

6.07 

1.65 

10.40 

••>•(•••« 

8.75 

9.00 

2.53 

2.50 

15  69 

16  50 

0.12 

».«. 

I  bS 

2.15 

2.06 

7.12 

1.81 

0.99 

9.9S 

....»M. 

8.93 

0.00 

3.55 

3.00 

18  99 

22  00 

0.29 



2.31 

2.eo 

2.46 

5.22 

2.59 

2.45 

10.26 

7,81 

7.00 

•7,33 

7.00 

23  74 

26  00 

0.#9 

0.83 

1.12 

1.94 

8.46 

. 

6.8: 

2.78 

8.58 

5.80 

8.00 

10.33 

10.00 

21  73 

30  00 

0.73 

2.11 

2.84 

3.28 

5.70 

2.65 

8.35 

5.70 

7.00 

8.78 

9.00 
12.00 

23  01 
28  56 

30  00 
30  00 

0.23 

1.83 

2.06 

1.64 

0.06 

9.69 

6.02 

15.77 

...•••M. 

9.75 

8.O0 

11.51 

0.4& 

»^ 

1.25 

1.70 

1.64 

5.08 

2.58 

7.61 

...»»» 

5.03 

7.00 

10.69 

10.00 

20  40 

28  00 

o.n 

•.» 

1.27 

1.79 

2.05 

0.06 

5.85 

1.95 

7.88 

„ 

5.93 

6.00 

4.33 

4.00 

16  01 

23  00 

—. 

•H« 

0.84 

0.84 

0.88 

0.08 

8.66 

1.97 

10.71 

8.7i 

10.00 

5.37 

4.00 

16  79 

25  00 

I.M 

•.£ 

1.88 

1.98 

1.61 



7.88 

6.18 

11.01 



7.88 

8.00 

5.70 

5.00 

21  39 

28  00 

1.49 

™ 

l.ll 

3.60 

8.69 

6.68 

2.27 

1.87 

9.82 



7.95 

6.00 

5.88 

5.00 

24  22 

32  00 

»» 

»« 

1.81 

1.31 

1.85 

6.00 

2.15 

1.85 

9.00 

.*■.••••. 

7.15 

7.00 

7. 05 

10.00 

18  07 

27  00 

—» 

»«. 

l.«7 

1.67 

1.64 

6.00 

2.26 

1.52 

9.78 

„„ 

8.26 

8.00 

10.20 

10.00 

22  38 

27  00 

— 

1.18 

1.18 

1.23 

8.64 

2.83 

1.83 

8.50 

......... 

6.47 

6.00 

5.42 

5.00 

15  53 

25  00 

0.96 

.»... 

1.69 

2.5i 

2.i6 

6.70 

3.10 

2.64 

12.44 

.•.••••*■ 

9.80 

10.00 

4.83 

5.00 

22  71 

23  35 

1.71 

1.26 

2.99 

8.87 

1.64 

2.51 

3.69 

10.74 

12.00 

7.05 



10.70 

10,00 

26  50 

32  00 

O.tt 

1.41 

2.09 

2.05 

5.86 

8.83 

2.46 

U.S5 

9.19 

s.oo 

10.03 

10.00 

25  15 

29  50 

1.17 

-».. 

1.45 

2.62 

1.23 

4.04 

4.03 

3.38 

11.45 

^„ 

8.07 

8.00 

12.40 

12.50 

27  83 

30  00 

— 

-"• 

1.85 

1.35 

1.23 

6.12 

AM 

5.71 

15.86 

10.15 

8.00 

5.69 

5.00 

21  53 

24  50 

0.71 

««. 

0.90 

1.70 

1.6i 

8.92 

8.41 

1.82 

9.15 

8.00 

7.33 

7.00 

10,08 

10.00 

21  79 

28  00 

.^. 



0.88 

0.86 

0.82 

8.64 

2.39 

0.94 

11.97 

12.00 

U.03 

10.00 

*1.U 

1.00 

15  30 

23  SO 

0.70 

«... 

1.61 

2.37 

2.16 

4.04; 

2.99 

1.60 

8.63 

10.00 

7.03 

S.OO 

9.16 

10.00 

22  74 

30  00 

0.60 

.-... 

1.91 

2.51 

S.16 

4,72 

3.77 

1.87 

10.36 

10.00 

8.49 

8.00 

4.47 

4.00 

20  33 

31  00 

0.88 

«.... 

0.96 

1.81 

1.61 

6.10 

4.30 

1.61 

11.31 

9.70 

9.00 

6.31 

6.00 

21  23 

25  00 

0«! 

!  vy 

!  "C 

l.Cl 

"  ".r. 

f  ■•^^, 

2  21 

1!,"' 

?  7! 

3.00 

2.42 

4.00 

17  84 

30  00 

*  PMaah  lAzgely,  if  not  entirely,  in  form  of  sulfate.    See  page  88. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Oomplete  FertUiBors 

FnmUKtng  Kitrocen,  Phosphorio  Aoid  and  Potasli. 


MANUFACTQREK  AND  BRAND. 


I.  P.  Thomas  Si  Son  Co.— (Cont.) 

Fish  Guano......... » 

Farmers'  Choice  Bone  Phosphate.. » 

Wheat  and  Grass  Compound.............«».......M. 

Trenton  Bone  Fertilizer  Co.,  Trenton,  N. 

High-Grade  Potato  Fertilizer...— ^.... .^. ...... 

Com  Mixture...... ».... ...... ...... 

Special  Mixture.. ......—.. 

932  Potato  Manure....» 

Exoelsior ... ... ...—... 

Special  Potato...^ »—......... 

Special  10  Per  Cent  Potato,  No.  2... 

Superphosphate.. .........  ..»...m ». 


J. 


$26  Potato......^ 

Stultb'  Special  Mixture...........^ 

Grain  ManureM...MMWM.....*.MM....M« .............. 

The  J.  B.  Tysrert  Co.,  Philadelphia,  Pa. 

Bone  Phosphate^^ »«. — .. 

Cabbage  Manure...— ............. 

Gold  £dge  Potato  Guano 


Tineland  Grain  Co.,  Tineland,  N.  J. 

Potato  Manure.....— .M— ...——.......... 


Warren  Fertilizer  Works,  Belvidere,  N. 

Wheat  and  Com.——.. 


Geo.  M.  Wells,  Moorestown,  N. 

Prosperity  Potato  Manure....—.. . 
Fish  Guano....— .....— » »....— 


High-Grade  Potato  Manure........... 

West  Jersey  Blarl  and  Trans.  Co.,  Woodbnry,  N.  J. 

Our  Mixture  for  All  Crops — » —  » 

Special  Potato  Manure ..— — ...— .....< 

Farmers'  Friend. ».— .• 

High-Grade  Truck  Manure ..— ».... 

W.  E.  Whann,  William  Penn,  Pa. 

Fish  and  Potash ..— ~... 


Chester  Valley  Special  Potato  and  Truck..... 
No.  2  Ammonlated  Superphosphate... 


SAMPLER. 


J.  M.  Dalrymple 

If 

J.  M.  Dalrymple...—. 
i« 

D.  N.  Warbasse........... 

H.  L  Bndd — .„.. 

W.  T.  Woemer.« 

Station. .....—.  ..>..—....... . 

H.  O.  Newcomb.-.— . 

S.  Wood  « ««.. 

H.  I.  Budd..... 


H.  O.  Newcomb. 
D.  N.  Warbasse.. 
H.  I.  Budd.., 


W.  Pettit  ..«—.. -..., 

J.  C.  Griscom— ...— 

H.  O.  Newcomb.......—. 

u 

H.  I.  Budd....- 

H.  O.  Newcomb......... 
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106» 
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Complete  Fertilisers 

FurafahlMg  KitrogeB,  PluMphorio  Aoid  and  Potash. 


Nitrogen. 


o.a 


o.ss 

l.U 

1.27 
1.61 
0.60 
0.2S 
0.» 


I.tt2 


0.2t 


2.15 
1.77 
1.27 

1.81 
1.54 
1.57 
1.33 
1.15 
1.92 
1.59 
1.69 

i.ies'i, 


0.86 


•.6s 


6.61 


0.7»(0.U 


0.72 

0.51 
0.T7 
6.W 


0.871 


2.39 
2.00 
1.27 


1 
2.07 

1.26 
1.35 
1,47 

1.17 

0.41 

1.41 
2.09 
1.76 

2.0t 
2.09 

67 
2.89 


0.81 
1.53 
1.21 


1.5i 
2.37 
1.47 

2.03 

1.04 

2.05 
2.09 
3.88 

3.01 
2.09 


1.64; 

1.64' 

0.82 

3.281 

1.6i 

I 

2.46 

0.82 

3.28 

3.87 

2.46 

1.64 

2.05 

1.64 

1.85 

46 

1.6i 

1.64 

1.00 

1.86 
3.05 
3.87 

2.05 

2.05 


2.54  3.46 

3.113.28 


1.37 
3.50 
1.53 


1.48 
3.46 
1.23 


Phosphoric  Acid. 


9.06 

3 

9.96 

4.96 
2.96 
5.0s 
4.12 
3.76 
4.50 
4.28 
6.44 
S.48 
2.18 
2.86 

7.82 
5.80 
4.62 

io.a2 

8.36 

1.66 

1.48 
1.14 

4.60 
3 
6.14 
4.06 

1.66 

8.78 
2.48 


c?3 


2.57 
4.96 
3.21 

6.59 
4.29 
2.17 
2.44 
4.63 
3.40 
2. 21 
2.77 
4.50 
8.24 
4.08 

1.60 
1.44 
2.11 

0.89 

2.65 

5.42 
4.41 
4.70 

8.20 
3.47 
1.74 
4.91 

5.86 
2.85 
8.71 


0.62 
3.U 
0.77 

0.95 
0.17 
8.11 
2.09 
2.15 
0.97 
2.55 
2.03 
1.23 
4.18 
2.71 

2.46 
1.81 
2.61 

0.01 

1.85 

4.85 
6. 

7.2i 

2. 

1.78 

1. 

1.80 

1.58 
1.09 
1.89 


12.25 

11.75 
15.9i 

11.50 

7.42 
10.36 

8.65 
10.54 

8.87 

9.04 
11.21 

9.21 
14. 

9.60 

11.88 
9.05 
9.37 

10.92 

7.36 

11.83' 
12.25 
13.05 

9.831 
8.97 
9.18 

10.77 

8 

7.72 

7.58 


10.50 
10.50 
11.00 


Available. 


11.00 
8.60 
8.00 


10.00 
9.00 


11.63 

8.64 

13.17 

10.55 
7.25 
7.26 
6.56 
8.39 
7.90 
6.49 
9.21 
7.98 

10.42 
6.89 

9.42 
7.24 
6.73 

10.91 

6.01 

6.98 

5.89 
6.84 

7.80 
7.19 
7, 
8.97 

7.02 
6.63 
6.19 


9.50 
9.50 
10.00 

8.00 
7.00 

10.03 
8.00 
8.00 
7.00 
9.00 

11.00 
8.00 

11.00; 

8.00 

9.00 
7.00 
7.00 

7.00 

6.00 

7.00 
8.00 
7.00 

6.00 
5.00 
7.00 
6.60 

8.00 
7.00 
7.00 


Potash. 


3.97 
3.16 
3.34 

10.05 
6.18 

9.64 

10.24 

2.32 

9.37 

10.16 

3.75 

7.27 

10.26 

3.12 

2.46 
4.14 
5.6& 


2.00 
2.00 
1.00 

10.00 
3.00 

10.00 

10.00 
2.00 
9.00 

10.00 
3.00 
7.00 

10.00 
3.00 

2.50 
5.00 
6.00 


^.04   10.00 
7.64     5.00 


11.34 
4.73 
9.00 

4.18 

10.83 

5.13 

9.38 

6.69 
7.49 
4.89 


10.00 
2.00 
9.00 

4.00 

10.00 

5.00 

8.60 

6.00 
7.00 
3,00 


2 

0  « 

822  93 

18  86 

20  38 

29  85 

18  98 

21  70 

23  £5 

14  90 

25  96 

25  74 

20  28 

20  10 

2:  45 

17  24 

17  30 

18  66 

17  29 

26  53 

16  03 

24  86 

19  14 

25  26 

13  59 

23  79 

20  97 

27  30 

16  65 

20  49 

15  68 

o 
o 


826  00 

29  00 

25  50 

35  00 

26  00 

24  50 
32  00 
20  00 

30  00 
30  00 

27  00 

25  00 
32  00 
22  00 

25  00 
35  00 

28  CO 

30  00 

25  00 

28  00 
22  50 
30  00 

22(0 
28  00 
28  00 

32  00 

38  00 
32  00 
22  00 


•PoUih  largely,  if  not  entirely,  in  form  of  sulfate.    See  page  88. 
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NEW   JERSEY  STATE  AGRICULTURAL 


Home  Mixtures  and  Special  Compounds 

FnmUKtng  Kitrosem,  Phosphorio  Aeld  and  Potasli. 


MANUFACTURER  AND  BRAND. 


HOMB  MIXTURES. 

John  8.  Amerauui,  Neshanlc,  (No.  !)...»...... 

"  "         (No.  2) ^ — 

H.  H.  Bell,  MouDt  Ephralm 

Jofl.  Butterhof,  Mullica  Township. 

J.  L.  Schwickerath,  Pomona ...» 

H.  Shirmer,  Mullica  Township » 

Dayid  P.  Voorhees,  Hopewell.. ..»»» 

J.  B.  Warwick,  HartforcL...... 


SPECIAL   COMPOUNDS. 
Wm.  C.  Newport  &  Co.,  Willow  Grove,  Pa. 

Gloucester  County  Orange  Fertilizer......»....». 

Moro  Phillips  Cbemical  Co.,  Philadelphia,  Pa. 

Gloucester  County  Grange  Sweet  Potato...^ 

M.  If  Shoemaker  &  Co.,  Philadelphia,  Pa. 

Pomona  Grange  Mixture  No.  1» » 


The  Taylor  Provisioii  Co.,  Trenton,  N.  J. 

Hagaman's  Mixture ».. ».........»» 

Pomona  Grange  Grain  Mixture „»» » 

"  "      PoUto  Mixture. «».... ». 

I.  P.  Thomas  &  Son  Co.,  Philadelphia.  Pa. 

Kerr's  Mixture.^^. »»..».•..» 

Heath's  Special  Mixture. »» „ 

Coopertown  Farmers'  Club,  Improved  Superphosphate.. 

"  "  "     H.G.  Potato  Manure.. » 

"  "  "     Grain  Special « 

"     TipTop^ » 

"  "     Alkaline  Bone.. »^ «...» 

Trenton  Bone  Fertilizer  Co.,  Trenton,  N.  J. 

Voorhees  Formula. » » 

Williams  A  Clark  FertiliEer  Co.,  New  York  City. 

Read's  Potato  Manure.^..... » 

Bellemead  Com  Fertiliser. » 

"        Potato  FertUizer 


SAMPLER. 


H.  8.  Van  Nuys... 
<< 

H.  H.  Bella.  .M..*.*. 

C.  Kraus.. ».», 

it 

u 

J.  M.  Dalrymple.. 
J.  B.  Warwick-... 

J.  T.  Carter.. 

J.  T.  Carter......... 

I.MUler«. 

J.  Hagaman 

Llfiller.. 


J.  R.  Kerr..».. 
R.T.  Heath.... 
H.  I.  Budd»».. 


S.  T.  Lewis.. 


W.  O.  Ward.-...„ 
P.  A.  Gtrret8on« 


185S 
1852 
1090 
1581 
1554 
1580 
1588 
1505 


0148 

loot 

1668 
1609 

01S8 
1226 
1227 

0180 
1109 
0188 
0140 
0141 
0142 
0189 

1140 

1847 
1668 
1664 
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Home  Miztnrea  and  Special  Compoands 

FnmUKtng  Kitrocea,  PluMipliorio  Aoid  and  Potasli* 


Nitrogen. 


0.74 2.07;2.81 

0.50 1.391.891 

0.73  0.«8  0.93|2.11 


0.961 

i.soL...^ 

I 

..^.iO.60 


0.70 


l.O9^2.0i 

I 
1.96  2.66 

1.64  1.64 

1.101.S8  3.18 


I 


0.62 


1.01 


1.12 
0.22 


l.W 
1.29 


0.20 
0.21 


0.96 

0.84 
0.S9 
0.T4 


1.88  8.05 


0.81 


2.99 
15 


1.8S 


3.67 


1  12 
1.84 


8.13 
1.34 


0.84  0.84 
1.06  2.42 
1.19  2.69 


1.49 
0.66 
1.52 
1.16 
0.81 


1.68  2.04 


O.OT 

0.54 


8.07 

[.78 
1.04 

63 


3.49 

2.05 

2.06 
0.82 

0.83 
2.46 
2.46 


1.49 
1.47 
1.62 
4.14 

1.96  0.82 
3.72  2.46 


I 


0.63 
0.88 
2.46 


4.03 

8.64 
1.43 

2.K 


1.23 


PhOBphoric  Add. 


2.88 
8.86 
2.10 
5.78 
2.54 
8.14 
2.86 
0.20 


4.86 

2.52 

2.14 
5.08 

2.68 
8.06 
6.88 

4.96 

4.02 
18.12 

8.58 
10.70 

9.70 
18.96 

4.20 

4.74 
2.62 
8.16 


S5 


8.81 
4.84 
8.48 
1.83 
7.27 
8.88 
9.81 
13.06 


2.65 

6.22 

6.71 
4.08 

8.78 
2.88 
2.88 

6.18 
5.9i 
0.75 
0.98 
1.77 
1.01 
1.14 

4.97 

2.55 
4.80 
5.85 


1.18 
2.20 
0.99 
2.60 
7.80 
2.26 
0.78 
4.08 


2.46 

8.78 

4.40 
8.67 

8.36 
2.50 
2Ab 

4.67 
2.88 
0.41 
0.22 
1.05 
0.68 
0.27 

1.97 

1.79 
8.46 
8.02 


6.86 
10.40 

6.62 
10.21 
17.61 

9.83 
18.96 
17.34 


9.97 

18.62 

12.26 
18.43 

9.82 
18.94 
10.86 

16.83 

12.84 

14.28 

9.73 

13.62 
11.39 

15.33 

11.14 

9.08 
10.88 
11.63 


10.60 
11.00 


7.00 
9.00 


ATftilable. 


6.72 
8.20 
6.63 
7.61 
9.81 
6.97 
12.17 
13.86 


7.51 

8.74 

7.86 
9.76 

6.46 
10.44 
8.71 

11.16 

9 
13.87 

9.61 
12.47 
10.71 
16.18 

9.17 

7.89 
7.42 
8.61 


6.00 

6.00 

8.00 
9.00 

9.00 

9.0C 
7.60 


10.00 
10.00 
8.00 
7.00 
8.00 
10.00 


6.00 
8.00 


PoUah. 

4 

,o 

m^ 

II 

• 

«fl, 

^  .. 

^ 

05 

•g 

s 

«§ 

3 

S 

-2 

S 

0 

fl 

4.66 

118  81 

8.13 

16  74 

6.01 

16  79 

8.04 

21  63 

4.49 

.....M*. 

27  60 

6.98 

...MM*. 

81  20 

16.12 

..•••..•. 

30  68 

9.49 

33  67 

9.61 

8.76 

1 

27  96 

11.04 

10.00 

26  82 

6.99 

6.00 

2196 

6.18 

8.00 

19  92 

6.56 

6.C0 

tl4  47 

8.84 

2.00 

21  16 

7.11 

8.00 

23  78 

1.43 

tl7  74 

•2.88 

8.00 

18  74 

•2.87 

1.00 

21  76 

•10.77 

10.00 

33  92 

•2.49 

1.00 

2177 

•6.78 

4.00 

28  83 

•2.81 

8.00 

18  04 

•10.16 



32  13 

11.66 

26  21 

6.38 

6.00 

17  79 

6.48 

7.00 

24  41 

s 

Co 

Pi 


LS86  00 

20  00 


20  80 


23  48 

38  00 


26  88 

23  90 

2160 
16  60 

26  00 

19  40 

24  60 

26  00 

20  00 
26  00 
33  00 
23  00 
32  00 
20  00 

37  00 

22  26 
18  60 
26  60 


•  PoUsh  largely,  if  not  entirely,  in  form  of  solfiBite.    See  page  88.      f  1900  yaliiatioD. 
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NEW  JERSEY  STATE  AGRICULTURAL 


Ground  Bone 

FnmiaUac  Nttrogwi  and  Phoiphorio  Aold. 


I 


1198 
0127 
1509 
1510 
U77 
1090 
1505 
1066 
1007 
1402 
1^5 
1257 
1527 
1404 
U17 
1444 
1170 
1112 
4)125 
0185 
1490 
1020 
1485 
1028 
1580 


BRAND. 


MANUFACTURER. 


Ground  Bone.. 


American  Agricultoral  Chemical  Co.,  N.  Y.  City.. 


*Pure Bone  Meal  (Williams  &  Clark). 
Bone  Mea].MM........M.M.MM«  .......••••m. 

Pare  Ground  Bone. .^.......^.^ ........... 

Raw  Bone  .......^ 


Market  Bone. ................^ ......<».... 

Fresh  Ground  Bone 

Steamed  Bone,  No.  1 

Steamed  Bone,  No.  2................... 

Pure  Bone  Dust.. 

Pure  Ground  Bone. 

Pure  Ground  Bone. 

Pure  Ground  Bone. 

E^ire  Raw  Bone  Meal 

Ground  Bone 

Swift-Sure  Bone  MeaL 

Pure  Bone. 

Pure  Bone  Meal 

^Fine  Ground  Bone.........M.. 

•Slaughter-House  Bone 

Pure  Ground  Animal  Bone.... 

Button  Bone  Dust........... ». 

Ground  Bone ................. ......»».. 

Pure  Bone  MeaL. ....................... 

Bone  Sawings.. 


Armour  Fertilizer  Works,  Chicago,  111...... 

Allentown  Manufkcturing  Co.,  Allentown,  Pa............ 

The  Berg  Co.,  Philadelphia,  Pa..........................^....... 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

(•  (I         II       <*         II  ^ 

J.  8.  Collins  &  Son,  Moorestown,  N.  J. » ..... 

II        II  II  II  <i 

Peter  Cooper's  Glue  Factory,  New  York  City 

Ira  mil,  Copper  HiU,  N.  J. 

Hires  &  Co.,  Quinton,  N.  !.»..........................»...........• 

The  Mapes  Formula  &  Perurian  Guano  Co.,  N.  Y.  City 
Wm.  C.  Newport  A  Co.,  Willow  Grove,  Pa....... «....«.... 

Rnckmann  Bros.,  New  Brunswick,  N.  J. ........... ...«».m 

IC  L.  Shoemaker  A  Co..  Philadelphia,  Pa....... 

Somerset  Chemical  Co.,  Bound  Brook,  N.  J................. 

Swift  &  Co.,  Chicago.  Ill ........... ..«. 

I.  P.  Thomas  &  Son  Co.,  Philadelphia,  Pa.............-..^ 


Bmil  Wahl,  PhUadelphia,  Pa... 


Warren  Fertilizer  Works,  Belvidere,  N.  J.....^^^...... 

West  Jersey  Mail  and  Trans.  Co.,  Woodbury,  N.  J...., 

Winterbottom,  Carter  &  Co.,  Egg  Harbor  City,  N.  J. 


•  Samples  of  1900,  receiyed  too  Ute  for  last  bulletin.    Valued  by  1900  Schedule. 
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Ground  Bone 

SSunlaUas  MltrocMi  aad  Phoaphorio  A«ld. 


Mechanical 

Chemical          1 

1 

d 

Analysis. 

Analysis.          1 

ij 

©Tg 

%| 

II 
1-1 

ill 

SAMPLBR, 

d 

5 
1 

a 

1 

d 

t 

2    ■ 

r 
S 

J.  W.  Hncus.       

1198 

00 

40 

2.20 

28.42 

186  79 

181  60 

W.  W.  Bodlne^ 

0127 

66 

46 

2.90 

28.68 

84  67 

23  86 

J.  J.  MitcheU _ 

1199 

61 

89 

8.21 

25.74 

87  86 

36  00 

««         ^^ ^ 

1510 

58 

47 

8.90 

21.88 

86  46 

38  00 

F.  I.  Woodroff. « „^ 

1877 

87 

68 

8.80 

22.92 

86  69 

3160 

S.Wood. ., ..... 

1C96 

44 

56 

1.86 

26.72 

83  61 

36  00 

J.  B.  WMd 

1595 

81 

60 

2.46 

26.16 

83  16 

38  00 

H.LBadd....     

1065 

56 

44 

1.77 

27.96 

24  96 

86  00 

1007 

76 

26 

2.79 

24.92 

27  06 

83  00 

H.  0.  Newoomb.^.......^..... 

1402 

66 

46 

1.45 

28.70 

24  60 

88  00 

A.     Wltf .M.M,.. 

1416 
1257 
1527 

61 
70 
86 

49 
80 
64 

8.84 
2.28 
8.04 

10.96 
27.66 
17.60 

86  49 
27  88 
19  98 

87  00 

w.Peitit .^^^ 

86  00 

J.;.  MitcheU      «. 

36  00 

H.O.  Newoonib«....MM« »...••••»••. 

1404 

84 

66 

8.98 

28.96 

86  63 

88  00 

W.T.  Wocnier..«..«.^ 

1817 

42 

68 

8.76 

22.88 

86  92 

86  00 

D.  X.  WarbMse.^.. ........... .^...^.-^ 

1444 

46 

64 

6.88 

28.18 

30  92 

33  00 

J.  M.  Dalrjinple 

1870 

60 

60 

8.84 

20.00 

84  76 

87  00 

8.  Wood.-...      

1112 

88 

17 

2.76 

26.62 

88  06 

83  00 

Wa.  I>aboii-. ...^...^..«.......... ..... 

0126 

44 

66 

2.87 

16.86 

18  06 

J.  Q.  Holcombe 

0185 

68 

47 

1.16 

17.26 

16  86 

8136 

J-lLDalrymple...     ...       

1490 

60 

60 

8.81 

28.28 

86  66 

38  00 

a  0.  Newcomb ..     — 

1020 

67 

88 

8.14 

28.86 

86  78 

89  00 

D.N.  WarbMW 

1485 

14 

86 

8.91 

22.96 

84  81 

88  00 

H.O.Neweomb.. —  ...... 

1028 

50 

50 

8.97 

21.42 

86  18 

30  00 

C  KziQiL.      

1580 

00 

10 

8.80 

26.60 

88  60 

30  00 
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NEW  JEEISEY  STATE  AGRICULTURAL 


Misoellaneona  FertUiaers 

FumtAIng  Nitrosea,  Phospliorio  Aoid  or  Potaak. 


MANUFACTURER  AND  BRAND. 


SABiPLER. 


American  Afprlotiltiiral  Chemical  Co.,  New  York  City. 

Bradley's  Alkaline  Bone  with  PotaalUw »..., 

'  Read's  Alkaline  Bone ». „^ —^». 

Susquehanna  Soluble  Bone  Phosphate..... ..» 

Armoar'n  Fertiliser  Works*  Ohlcagts  111. 

DiasoWed  Bone  .......^  ^.... » 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Superphosphate  with  Potash , 

E.  Frank  Coe  Co.,  New  York  City. 

High-Orade  Dissolved  Bone  and  Potash 

I«l«ter's  Aflprlcultaral  Chemical  Works,  Newark,  N.  J. 

Celebrated  Qroucd  Bone  Acidulated .......v............ 


The  Mapes  Formula  and  Pemvlan  Gaano  Co.,  New 
York  City. 

Ammoniated  Dissolved  Bone.- 

BUxner  A  Mlckel,  Bridgeton,  N.  J. 

Phosphate  and  Potash ...^ » 

Wm.  C*  Newport  A  Co.,  Willow  Grove,  Pa. 

Soluble  Bone  and  Potash  Phosphate 

Backmann  Bros.,  New  Brunswick,  N.  J. 

Flesh  and  Bone » 

M.  I«.  Shoemaker  &  Co.,  Philadelphia,  Pa. 

Swift  Sure  Dissolved  Bone » 

liCster  Shurts,  Neshanlc,  N.  J. 

Com  Special «.. ......  „ 

Somerset  Chemical  Co.,  Bound  Brook,  N.  J. 

Degelatinized  Bone 

I.  P.  Thomas  A  Son  Co.,  Philadelphia,  Pa. 

Alkaline  Bone. „ 

Improved  Animal  Bone 

Trenton  Bone  FertlUzer  Co.,  Trenton,  N.  J. 

Com  Special..... „....  ...„ 

Wool  Waste........ 


Snuff  Sand . 


I 
B 

9 


J.  J.  MitcheU 

A.  Dilts.. 

W.  O.  Ward..«... 

J.  J.  MitcheU .... 

W.  O.  Ward ........... 

H.  I.  Budd 

F.  E.  Woodruff...... 

J.  B.  Ward 

H.  O.  Newoomb...... 

J.  M.  Dalrymplc... 
W.  T.  Woeraer. ...... 

C.  Kraos........ 

H.  S.  Van  Nuys 

H.O.  Newcomb 

A.  Dilts.... 

J.  M.  Dalrymplc... 

D.  N.  WarbsAse...... 

a  Wood «.«.... 


C.  H.  Herbert... ...... ...... 


lftl» 
1422 
Ittf 

1S09 

W» 
lOSI 


ION 
1247 
Ul» 
Ul» 

1S51 

1151 

U» 
149» 

144» 
1114 
1692 
168S 
1AM 
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Misoellaiieoiu  FertlliaerB 

Fnntlahlac  Nttrocem,  Phoaphorlo  Add  or  Poteab. 


Nitrogen. 

Fhoiphoric  Acid. 

Fotaab. 

OS 

1 

1 

o 

§ 

o 

a 

1 

i 

1 

3 
& 

1 

a 

3 
n 

1 

1 
a 

IB 

1 
1 

§ 

3 

0 

i 

0 

I 

Available. 

'6 

1 

i 
s 

s 

i  « 

1 

h 

i 

& 

i 

5 

OS 

Q    g 

a  ee  0 

3.90 

6.46 

3.81 

12.67 

11.00 

9.36 

10.00 

1.96 

1 

1.00 

$12  35 

$20  00 

•».» 



-.,,. 





5.52 

4.44 

3.U 

13.11 

12.00 

9.96 

10.00 

1.88,    2.00 

12  83 

18  00 





..... 

..... 

18.06 

2.75 

I.IC 

16.89 

16.00 

15.79 

14.00 

•7.9 

25  00 



2.65 

2.66 

1.64 

8. IS 
4.28 

7.8/ 
5.93 

0.98 
2.87 

16.98 
13.08 

12.00 

16.00 
10.21 

11.00 
10.00 

1 

24  87 
12  36 

32  00 

.»» 

1.17 

1.00 

18  00 

6.80 

8.88 

4.11 

13.29 

12.50 

9.18 

10.50 

2.32 

2.00 

12  79 

24  00 

— 

0.S8 

2.97 

S.35 

2.67 

6.21 

9.17 

15.38 

12.00 

6.21 

20  63 

27  00 

— 

««, 

1.57 

1.67 

1.25 

1.84 

8.11 

2.02 

11.97 

12.00 

9.95 

10.00 

2.40 

1.50 

17  82 

32  00 

— 

„... 





— 

6.86 

8.98 

2.09 

12.92 



10.84 

10. CO 

1.95 

2.00 

13  33 

16  00 

0.78 

6.20 

2.17 

8.15 

10.00 

6.98 

8.00 

3.00 

3.00 

9  40 

o.ei 

8.13 
2.20 

3.76 
2.20 

3.75 
1.64 

1.02 
8.80 

6.98 
4.93 

9.79 
6.65 

16.79 
19.78 

10.00 
13.00 

7.00 
13.23 

6.00 
10.00 

23  01 

22  89 

20  00 

— 



28  30 

-..« 





..... 

8.84 

5.52 

1.48 

15.34 



13.86 

12.00 

3.38 

3.00 

17  32 

16  00 

— 

O.tt 

0.61 

1.20 

1.23 



14.20 

13.02 

27.22 

28.00 

14.20 

15.00 



1 

23  32 

25  00 

>•*.*• 

...... 





8.18 

7.70 

0.93 

11.81 

12.00 

10.88 

lO.CO 

2.67 

2.00 

13  52 

19  00 

1.82 

3.44 
2.84 

1.32 

3.72 
2.34 

1.64 
4.10 

4.14 

7.94 

8.26 
8.38 

9,51 
1.93 

21.90 

13.25 
0.65 

20.00 

12.39   12. oo! 

20  41 
23  88 

26  00 

028 

11.32 

9. CO 

1.21 

32  00 

„ 

2  50 

2.31 

2.51 

0.52 

3.12 

2  50 

2.47 

}  m 

2.47 



0.44 





2.29 
1.09 



2  50 

1 

' 

*0o8t  per  pound  in  cents  of  available  phosphoric  acid. 
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Sundry  Materials. 

0133.  Canada  Wood  Ashes.  Made  by  P.  R.  Lalor,  Dan- 
ville, Ontario,  Canada.     Sent  by  C.  M.  Randolph,  Bound  Brook. 

1084.  Wood  Ashes.  Made  by  The  Tyler-Hall  Chemical  Co., 
Readbum,  N.  Y.     Sent  by  Stephen  Roy,  Glenwood. 

1141.  Canada  Wood  Ashes.  Made  by  F.  E.  Hancock, 
Walkerton,  Ontario,  Canada.     Sent  by  Wm.  M.  Brown,  Cedarville. 

1197.  Canada  Wood  Ashes.  Made  by  F.  E.  Hancock, 
Walkerton,  Ontario,  Canada.     Sent  by  John  Scullin,  Hammonton. 

1304.  Canada  Wood  Ashes.  Made  by  G.  L.  Monroe, 
Oswego,  N.  Y.     Sent  by  P.  G.  Staats,  Bound  Brook. 

1382.  Wood  Ashes.  Made  by  Bowker  Fertilizer  Co.,  Bos- 
ton, Mass.     Sent  by  A.  M.  Griflfen,  Plainfield. 

1407.  Canada  Wood  Ashes.  Sent  by  H.  0.  Newcomb, 
Cedarville. 

1672.  Wood  Ashes.  Made  by  Bowker  Fertilizer  Co.,  Bos- 
ton, Mass.     Sent  by  P.  G.  Staats,  Bound  Brook. 

1673.  Wood  Ashes.  Made  by  Bowker  Fertilizer  Co.,  Bos- 
ton, Mass.     Sent  by  P.  G.  Staats,  Bound  Brook. 

0133    1084    1141    1197   1304    1389    1407    1672   1678 

Phosphoric  Acid.....». 1.77  1.75  1.81  1.42  1.49  1.60  1.47  1.55  1.50 

Potash.............................^.....^  2.77  1.71  8.04  4.88  5.58  6.76  6.21  6.84  5.40 

lime .  81.60  28.97  28.0S  88.16  84.78  88.78  88.14  84.87  81.1i 

Valuatioiiperton 81.19  $8.11  81.99  85.47  86.77  $8.08  $7.89  $8.08  $6.00 

Selling  price  per  ton ......... 9.00  8.00  10.75  12.00  ia50 ILOO  10.60  10.50 

0144,0145,0146,0147.  Marl.  Sent  by  M.  Crine,  Mor- 
ganville,  N.  J.  It  represents  a  total  deposit  of  500,000  tons,  and  the 
samples  are  taken  from  three  local  deposits,  being  respectively,  upper 
part  of  No.  1,  lower  part  of  No.  1,  No.  2  and  No.  3.  Selling  price, 
15  cents  per  ton. 

0148.  Marl.  Sold  by  West  Jersey  Marl  and  Transportation 
Co.,  Woodbury,  N.  J.  Sample  taken  from  deposit  near  Sewell,  N. 
J.,  and  sent  by  J.  M.  Moore,  Clayton. 

0144  0145  0146  0147  014S 

Phosphoric  Add ....... ................ .^ ........... ......    1.54  1.06        aOi        0.95  1.44 

Total  Potash.^ „o.. ........ ........^  ...........................    1.68  1.01        1.48        1.28  1.81 

Lime .................... «..«... .    1.70  4.11        0.87        0.46  L68 

0149.  Garbage  Refuse.  Made  by  James  Boss,  Trenton,  N. 
J.  Sent  by  C.  H.  Cook,  Trenton,  N.  J.  Selling  price,  $2  per 
ton.  It  contains  2.07  per  cent  phosphoric  acid,  1.17  per  cent,  pot- 
ash and  7.92  per  cent.  lime. 

1004.  liime.  Sent  by  M.  F.  Gano,  Annandale,  N.  J.  It  con- 
tains 63.17  per  cent,  calcium  oxid. 
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Appendix. 


1088 
1160 
1147 
lltt 
UM 
1118 


MANUFACTURER  AND  BRAND. 


SAMPLER. 


B.  F.  Demanis  &  Son,  Cedarrille.  N.  J. 

Fish  Gaano....«M ^ ..m... 

Wyckoft  Hendriokson.  Allentown,  N.  J. 

Special  Qnbi  Manure............ 

Frank  BCanl,  Greenwich,  N.  J. 

Grain  Manure...... 

John  E.  Mlnch,  Bridgreton,  N.  J. 

Complete  Phosphate 


Tineland  Grain  Co.,  Tlneland,  N.  J. 

Bone  Phosphate.. ............................................ » 

Win«  O.  Newport  A  Co.;  WlUow  Grove,  Pa. 

Erans  Brand,  Potato  Manure 


H.  O.  Newcomb.... 
J.  M.  Dalrymple  ... 
H.  O.  Newcomb.... 

H.  O.  Newcomb 

H.  O.  Newcomb.... 
8.  T.  Lewis 


loss 

I860 

m^ 

U48 

nu 

1139 


Nitrogen. 


1.62 
0.86 
0.76 


1.22 
1.C6 


2.09 


3.31  8.46 
1.613.131.23 
0.79  1.84  0.82 


1.24 
1.13 
1.29 


1.60 
1.13 
2.05 


2.05 
1.03 
3.28 


Phosphoric  Acid. 


8.20 
5.94 
10.38 
11.76 
10.16 
5.78 


O.SI 

3.22 

1.66 

0.50 

1. 

1.66 


0.80 
2.24 
0.89 
0.17 
0.66 
1.71 


9.84 
11.40 
12.93 
12.43 
12.68 

9.15 


8.00, 


AvaUable.l 

-o 

« 

S 

d 

^ 

0 

1 

te 

0 

9.04 

7.50  1 

9.16 

8.00  1 

18.04 

7.00  1 

12.26 

9.00  ' 

12.02 

8.50 

7.44 

6.00 

Potash. 


«  s 


7.27  2.00  S26  36 

6.43  3.00l|  24  09 

*2.92|  I.Oo'    21  32 

•6.76^  3.50  I  23  87 

•6.67J  1.5o!    21  75 

9.34I  lO.Ooli  22  32 


*  Potaih  largely,  if  not  entirely,  in  form  of  snl&te.   See  page  S 
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FODDERS   AND   FEEDS. 
I. 

CONCENTRATED  FEEDING  STUFFS. 

Introdmotioii. 

The  Legislature  of  the  State  of  New  Jersey,  on  March  15th,  1900, 
passed  a  law  regulating  the  sale  of  feeding  stuffs  in  the  State  in  much 
the  same  manner  as  the  sale  of  fertilizing  materials  has  been  regulated 
for  the  quarter-century  past  A  copy  of  the  full  text  of  this  law  will 
be  sent  to  anyone  interested,  upon  application.  Briefly  stated,  the 
law  requires — 

1.  That  every  lot  or  parcel  of  certain  concentrated  feeding  stuffs 
(for  domestic  animals),  sold  in  this  State  shall  have  affixed  thereto, 
in  a  conspicuous  place  on  the  outside,  a  printed  statement  of — 

The  number  of  net  pounds  contained. 

The  name  or  trade-mark  of  the  material. 

The  name  of  the  manufacturer  or  shipper. 

The  percentage  of  protein  contained,  and  the  percentage  of  fat  contained. 

If  the  feeding  stuff  is  sold  in  bulk,  or  in  packages  belonging  to  the 
purchaser,  this  statement  shall  be  furnished  by  the  agent  or  dealer 
to  the  purchaser. 

2.  A  certified  copy  of  this  statement  shall  be  filed  with  the  Director 
of  the  Experiment  Station  in  the  month  of  November  of  each  year, 
accompanied,  when  requested,  by  a  sample  of  the  goods. 

3.  The  feeding  stuffs  which  are  required  to  conform  with  these 
provisions  of  the  law  include — 

Brewers'  grains,  dried,  Malt  sprouts, 

Cerealine  feeds,  Meat  scrap,  ground, 

Cocoanut  meals.  Mixed  feeds. 

Com  and  oat  chop,  Oat  feeds. 

Cottonseed  meals,  Pea  meals, 

Gluten  meals.  Rice  meals, 

Homin J  feeds,  Sugar  feeds. 

Linseed  meals.  Starch  feeds. 

Maize  feeds,  And  all  similar  materials. 
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4.  The  following  feeding  stuffs  are  exempted  from  the  require* 
ments  of  the  law  : 

All  kinds  of  hay  aod  6traw. 

The  whole   seeds  of  wheat,  barley,  rye,  oats,  Indian  corn,  buckwheat  and 

broom  com,  and  the  unmixed  meals  made  from  the  entire  grains  of  any 

of  these. 
The  meals  made  from  pure  grains  ground  together. 
The  brans  and  middlings  of  wheat,  rye  and  buckwheat,  when  separate  and 

unmixed  with  any  other  substances. 

5.  Should  any  of  these  materials,  otherwise  exempt,  be  mixed  or 
adulterated  with  any  substance  for  the  purpose  of  sale,  the  package 
which  contains  it,  or  in  which  it  is  offered  for  sale,  must  have  plainly 
marked  or  indicated  thereon  the  true  composition  of  the  mixture,  or 
the  character  of  the  adulteration. 

6.  The  Experiment  Station  is  authorized  to  have  collected  samples 
of  every  kind  of  material  used  in  the  feeding  of  domestic  animals,  to 
analyse  them  and  to  publish  the  results.  Penalties,  varying  from 
125  to  $200,  are  provided  for  violations  of  the  law. 


Tke  Reasons  for  the  Law. 

The  reasons  for  a  State  control  of  feeding  stuffs  are  much  the  same 
as  for  the  control  of  fertilizers,  to  which  it  is  analogous.  As, 
formerly,  the  agriculturist  depended  upon  his  farm  stock  alone  for  his 
fertilizing  material,  but  at  this  later  date  is  taught  by  principle  and 
practice  to  supplement  the  same  by  the  purchase  of  commercial 
fertilizers,  so  in  like  manner  the  dairyman  formerly  depended  upon 
his  farm  alone  for  his  cattle  food,  but  later  has  come  to  the  use  of  sup- 
plementary materials.  There  are  sound  scientific  principles  for  this 
development  of  practice,  and  as  they  have  become  more  generally 
known  and  practiced,  the  use  of  concentrated  feeding  stuffs  has 
increased,  as  was  the  case  with  fertilizers.  And,  as  with  fertilizers, 
60  with  feeds  is  it  the  case  that  a  multiplicity  of  materials  are  offered 
to  catch  the  dairyman's  favor,  with  new  ones  appearing  almost  every 
day. 

The  greater  part  of  these  feeds,  which  are  offered  to  draw  the  farmer 
away  from  the  brans  and  middlings  and  meals  of  his  local  miller,  are 
secondary,  or  by-products  from  the  manufacture  of  other  products 
primarily  for  the  use  of  man.  Thus  linseed  meal  is  the  residue  from 
the  manufacture  of  linseed  oil,  the  use  of  which  in  the  arts  is  well 
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known.  In  like  manner,  we  have  the  cottonseed  meal  from  the  cot- 
ton industry,  gluten  meal  from  the  starch,  and  also  from  the  glucose 
industry,  cerealine  feed,  hominy  feed,  oat  feed,  etc.,  from  the  manu- 
facture of  what,  as  a  class,  has  come  to  be  called  ''  breakfast  foods," 
and  other  by-products  from  other  processes  of  manufacture. 

The  first  intention  and  main  purpose  of  the  manufacturer  being 
to  produce  the  linseed  oil,  or  the  starch,  or  the  glucose,  etc.,  it  was 
but  natural  that  the  secondary  products,  which  were  offered  as  food 
for  cattle,  should  not  in  many  cases  receive  the  care  that  would  insure 
a  uniform  product  of  the  highest  d^ree  of  purity.  For  example, 
gluten  meal  at  times  would  be  the  pure  glutinous  portion  of  the  com 
kernel,  and  at  other  times  would  have  more  or  less  of  the  bran 
and  other  portions  of  the  corn  mixed  with  it.  Cottonseed  meals  in 
most  instances  have  been  the  pure  meat  of  the  cottonseed,  ground 
after  cooking,  and  pressing  out  the  oil,  but  in  not  a  few  instances 
have  the  hulls  been  included,  thus  reducing  the  value  of  the  product 
by  one-half,  without  considering  the  disadvantage  of  the  presence  of 
the  indigestible  hulls. 

Besides  this  lack  of  care  in  keeping  the  side  product  in  the  high- 
est degree  of  purity,  or  at  least  uniformity,  the  fact  of  a  large  num- 
ber  of  factories  putting  out  the  same,  or  similar  products,  has  led  to- 
further  confusion,  for  as  their  processes  may  differ  or  undergo  altera- 
tion, so  will  their  side  products.  For  example,  there  is  a  difference 
in  the  linseed  meal  (sometimes  called  **cake  meal"  and  "oil 
meal"),  made  in  the  extraction  or  new  process,  and  that  made  in 
the  old  process  by  pressure,  whereas  the  main  product  of  the  fac* 
tory — the  linseed  oil — ^is  essentially  the  same  by  the  two  processes. 
So  with  the  various  by-products  put  on  the  market  under  the  brand 
name  of  gluten  meal.  The  same  name  has  been  used  to  designate  ma* 
terials  varying  widely  in  their  composition,  including  both  the  true 
gluten  meals  andttso  the  less  nitrogenous  forms,  which  are  variously 
termed  gluten  feed,  sugar  feed,  starch  feed,  etc.  Oat  feeds,  also, 
include  under  the  one  designation  feeds  of  considerable  variability. 

In  addition  to  these  considerations,  there  is  the  possibility  of  actual 
intentional  adulteration  to  be  guarded  against,  and  there  is  no  limit 
to  which  it  may  be  carried.  Our  neighboring  States  have  taken 
notice  of  this  condition  of  affairs,  and  have  passed  laws  similar  ta 
this  in  New  Jersey,  whereby  it  is  required  that  this  class  of  goods  be 
guaranteed,  and  it  be  seen  to  that  the  guarantees  are  fulfilled.  With- 
out such  a  law  as  this  in  New  Jersey  also,  it  would  be  the  most 
natural  thing  to  expect  that  manufacturers  having  on  hand  twa 
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batches  of  feed,  the  one  superior  to  the  other,  would  send  the  better 
to  the  locality  where  such  goods  are  scrutinized  and  the  poorer  to  the 
State  where  they  are  not. 

For  our  own  protection  as  a  State,  therefore,  and  for  the  protection 
of  our  cattle  and  horse  feeders,  it  is  necessary  to  have  such  a  law  in 
operation  as  has  been  outlined  in  the  opening  of  this  section.  And 
not  only  for  the  protection  of  our  feeders  will  this  law  operate,  but 
also  for  the  protection  of  our  local  millers,  who  are  putting  on  the 
market  the  very  highest  grades  of  home-grown  products,  honestly 
made.  There  is  no  question  but  that  they  will  be  benefited  by  a 
clear  exposition  of  the  character  of  many  of  these  feeds,  which  come, 
as  novelties,  into  competition  with  the  old-established  line. 

No  manufacturer,  however,  whether  local  or  in  another  section  of 
our  country,  who  is  conducting  his  business  in  an  open  and  above- 
board  manner  and  selling  his  goods  on  their  merits,  can  fail  to  be 
benefited  by  a  law  which  places  all  goods  upon  a  fair  basis,  for,  by 
the  operation  of  this  law,  all  goods  are  brought  to  the  attention  of 
the  consumer  and  their  merits  clearly  portrayed.  Analysis  shows 
which  are  the  better  adapted  for  the  purpose  in  hand  ;  the  consumer 
thereby  is  enabled  to  purchase  with  understanding,  and  apply  his 
purchased  material  to  the  use  to  which  they  are  best  adapted,  whether 
for  milk,  butter,  flesh,  work  or  maintenance,  or  as  supplements  to 
rations  intended  for  these  purposes.  Misapplication  of  valuable  feeds 
is  thereby  reduced  to  a  minimum,  and  from  their  use  results  the 
maximum  of  profit.  Confidence  in  the  material,  and  ability  to  pur- 
chase further  is  thus  established,  which  it  is  not  likely  would  be  the 
case  had  it  been  used  without  knowledge  of  its  character.  The 
rational  consumption  of  feeds  of  all  classes  is  consequently  increased 
with  profit  to  both  producer  and  consumer. 

To  the  feeder  will  this  work  prove  of  exceptional  value,  since  it 
will  direct  his  notice  to  many  new  and  valuable  sources  of  supply. 
To  the  local  miller  will  it  prove  no  disadvantage,  for  the  mills  are  few 
which  can  supply  the  demand  for  bran  and  kindred  old  line  pro- 
ducts, without  purchasing  outside,  and  hence  should  the  demand 
for  these  decrease  through  the  use  of  the  newer  forms  of  feeds,  all 
that  would  be  necessary  would  be  to  meet  the  conditions  by  handling 
the  new  feeds ;  and  to  the  manufacturers  of  these  new  feeds  will  it 
prove  anything  but  a  disadvantage,  since  that  time  can  be  devoted  to 
making  the  very  best  product  of  which  their  plant  is  capable,  which 
would  otherwise  be  devoted  to  watching  and  meeting  their  com- 
petitors. 
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Sampling  and   Analyses. 

Early  in  the  fall  of  1900  the  Experiment  Station  made  ready  to 
carry  out  the  provisions  of  the  law.  Copies  of  the  latter,  with  an 
explanatory  circular,  were  sent  to  all  the  millers  and  dealers  in  feeds 
so  far  as  their  names  and  addresses  could  be  secured.  In  many 
cases  these  elicited  requests  for  further  information  as  to  the  liability 
of  particular  individuals,  or  in  the  case  of  particular  kinds  of  feed- 
ing stuffs,  all  of  which  information  the  Station  cheerfully  afforded  so 
far  as  lay  in  its  power.  In  accordance  with  that  section  of  the  law 
requiring  the  same  (see  paragraph  2  of  the  abstract  of  the  law  at  the 
beginning  of  this  section),  manufacturers  or  dealers  quite  generally 
furnished  a  certified  copy  of  the  statements  which  would  accompany 
their  goods  in  their  sale,  and  several  sent  in  addition  sealed  samples 
of  the  goods  themselves,  although  this  is  not  required  unless  the 
Experiment  Station  requests  it. 

Mr.  D.  N.  Warbasse,  of  Newton,  was  appointed  Deputy  Collector 
of  samples,  and  armed  with  the  necessary  bottles,  shipping  cases  and 
other  paraphernalia,  proceeded  to  scour  the  State  until  interrupted 
by  serious  illness,  when  the  work  was  continued  by  a  member  of  the 
Station  staff  working  in  connection  with  his  other  duties.  The 
entire  State,  therefore,  has  not  received  an  equally  thorough  inspec- 
tion. Nevertheless,  20  of  the  21  counties  were  visited  and  529 
samples  collected.  Of  these,  60 — ^all  duplicates,  and  further  dupli- 
cation being  unnecessary — ^have  been  discarded  and  469  have  been 
analyzed,  yielding  the  results  which  appear  in  tabulated  form  upon 
subsequent  pages.  The  character  of  these  samples,  the  number  of 
each  kind  received,  and  the  number  analysed,  are  shown  in  the  fol- 
lowing table : 
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Feeds  RecelTed  and  Aiialjsed. 


Rec'<L 

American  Calf  Meal 2 

Poultry  Food 3 

Animal  Meal,  Meat,  etc 7 

Bamier  Stock  Food 2 

Bariej  Meal 1 

Baom's    Hone   and    Stock 

Food. 1 

Blatchford'a  Calf  MeaL 4 

Brewers'  Grains,  dried 17 

Gerealine  Feeds 10 

Chester  Stock  Food 10 

Ctover  MeaL 1 

Cob  Meal  (Com  Ear  Meal)...  11 

Com  and  Oats 86 

Cottonseed  Meal 87 

Dairy  Feedi^  miscellaneous...  6 
De  Fl  Com  and  Oat  Feed.....  1 
Durham  Com  and  Oat  Feed..    1 

Flaxseed  Meal 7 

Friends'  Concentrated  Dairy 

Feed 4 

Qeim  Oil  Meal 4 

Gloten  Feed,  Buffida 25 

^  Davenport 8 

<*  Marshalltown...    1 

'^  National  Starch    7 

**  Bockford   DU- 

mond 4 

"^  Waukegan 1 


Vd. 
2 
2 
5 

1 
1 

1 
3 
15 
8 
10 
1 

11 
32 
37 
6 
1 
1 
7 

4 
4 
16 
8 
1 
7 

4 

1 


Gluten  Feed,  miscellaneous... 

Qluten  Meal,  Chicago... 

H.  O.  Dairy  Feed 

"     Horse  Feed 

"     Poultry  Feed. 

^     Scratching  Feed 

Hominy  Meal  or  Feed 

Horse  Feeds. 

Linseed  Meals. • 

Maizeline....* •••••••• 

Malt  Sprouts .t. 

Poultry  Feeds,  miscellaneous, 

Quaker  Dairy  Feed 

Bice  Feed. 

Koyal  Feed... 

Bye  Bran 

«   Feed ^ 

"   Middlings 

Schumacher  Stock  Feed. 

Sucrene  Dairy  Feed 

Star  Chop 

Sugar  Beet  Feed 

Sugar  Feed  (Com  Bran) 

Victor  Com  and  Oat  Feed.... 

Vim  Oat  Feed 

Wheat  Bran  and  Ship  StuC. 

Wheat  Feeds 

Unclassified 


Reo'd.  r<L 
2  2 


7 

6 

10 

10 

2 

24 

52 

74 

1 

25 

5 

12 

2 

2 

1 

1 

1 

3 

1 

1 

1 

15 

15 

6 

18 

9 

17 


6 

5 

8 

7 

2 

20 

49 

68 

1 

23 

5 

8 

2 

2 

1 

1 

1 

2 

1 

1 

1 

12 

12 

6 

18 

7 

14 


The  analyses  of  these  samples  were  made  according  to  law  by  the 
methods  of  the  Association  of  Official  Agricultural  Chemists,  and 
included  the  determination  of  protein  and  fat  (ether  extract),  and, 
in  some  cases,  of  fiber  or  other  constituents,  as  the  circumstances  in 
the  case  seemed  to  warrant 
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ClaMilloatloB  of  Feeds. 

A  study  of  the  feeds  which  have  been  analysed  will  make  it  appa- 
rent that  they  should  be  separated  into  two  classes,  widely  different 
in  analysis  in  their  extremes,  and  yet  so  approaching  each  other  in 
character  as  to  present  no  sharp  dividing  line  where  we  shall  say  one 
class  ends  and  the  other  class  begins.  The  distinguishing  feature  of 
these  two  classes  consists  in  the  content  of  protein,  which  is  com- 
monly called  the  flesh-forming  constituent  of  food,  and  which  is 
similar  to  the  white  of  ^g  and  the  gluten  of  wheat  Feeds  con- 
taining considerable  of  this  nutrient  may,  therefore,  be  called  pro- 
tein  feedsj  of  which  cottonseed  meal,  linseed  meal  and  the  gluten 
meals  may  be  mentioned  as  examples.  These  feeds  are  purchased 
for  the  express  purpose  of  improving  the  ration  by  the  addition  of 
protein,  when  the  feeds  and  fodder  on  hand  are  low  in  that  con- 
stituent. 

The  latter  class  of  feeds,  being  low  in  their  content  of  protein,  are 
consequently  high  in  the  other  constituents  which  are  called  the 
carbohydrates,  of  which  sugar  and  starch  are  the  purest  examples. 
Feeds  consisting,  in  greater  part,  of  the  carbohydrates  may,  there- 
fore, be  called  carbohydrate  feeds,  and  of  these  corn  meal  is  probably 
the  best  example.  Materials  of  this  nature  are  not  suitable  additions 
to  the  feeding  materials  usually  raised  on  the  farm,  since  they  them- 
selves require  the  addition  of  protein  feeds  the  same  as  the  farm  pro- 
ducts do.  Farmers  usually  have  an  abundance  of  carbohydrate  feed 
on  hand,  and  hence  these  feeds  appeal  to  the  city  feeders  of  horses 
or  stall-fed  cattle. 

The  analyses  of  the  feeds  which  have  been  examined  are,  therefore, 
tabulated  so  as  to  separate  them  into  the  (1)  Protein  Feeds,  and  (2) 
Carbohydrate  Feeds.  To  this  there  is  added  (3)  Feeds  Made  from 
Whole  Grains,  Ground  Together,  and  (4)  Poultry  Food  and  Stock 
and  Condimental  Foods.  The  classification  in  detail,  showing  the 
average  percentages  of  protein,  fat  and,  in  some  cases,  fiber,  and  the 
average  selling  prices  per  ton  reported  is  to  be  found  on  the  next 
page,  after  which  follow  the  analyses  of  the  individual  samples  in 
detail. 
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Tke  ATerase  AnalysM  and  Frioa  of  Feeds  Ezamlaed  is  1901. 

I.    Protein  Feeds. 

SeUing 
Protein.         Fat         Fibef.       Price. 

Cottonseed  Meal 46.71  9.48         $28  70 

Chicago  Glaten  Meal 37.60  3.9^         26  08 

lanseedMeaL ^ 33.30  7.49         34  08 

Flaxseed  Meal 24.58        37.40         

Marahalltown  Gluten  Feed 29.20         3.44         22  00 

Rockford  Diamond  Glaten  Feed 27.32  3.34         2110 

Ba£&]o  Glaten  Feed , 26.51  3.60         21  87 

Waukegan  Glaten  Feed 26.36  4.34         21  50 

Nadooal  Starch  Co.'s  Glaten  Feed 25.88  3.96         21  86 

Malt  Sprouts 25.59  2.59         17  50 

Dried  Brewers' Grains. 25.57  7.74         19  06 

Davenport  Gluten  Feed.. 24.39  3.75         20  70 

Socrene  Dairy  Feed. 21.75  6.90  8  96        2100 

H.  O.  Dairy  Feed, 18.42  3.85        12.75        22  70 

Hooaier  MiU  Feed 18.39  4.70  7.07        20  00 

Bankings  Wheat  Feed 17.29  4.37  5.86        19  00 

Buckeye  Feed 17.13  4.49  5.94        20  33 

Ship  Stuff. 17.12  4.28  6.77        18  50 

National  MUling  Co.'8  Wheat  Feed 17.02         4.62         8.84        19  00 

Wheat  Bran 16.63  4.78  8.62        21  13 

Barter's  Mixed  Feed 16.44  4.39  7.60        19  00 

Germ  Oil  Meal 16.29  9.65         22  75 

n.    Oarbobydrate  Feeds. 

Olacose  Sugar  Refining  Co.'s  Com  Bran  or  Sugar 

Feed. 18.36 

Quaker  Dairy  Feed 13.19 

H.  O.  Horse  Feed 12.61 

C.  H.  Kirby's  Dairy  Feed 12.48 

J.  C.  Smith  &  Wallace's  Dairy  Feed 12.31 

Schuhmacher  Stock  Feed 11.38 

Hominy  Meal  or  Feed 10.83 

Taylor  Bro.'s  Dairy  Feed,  No.  2 10.80 

J.  A.  Lydecker's  Dairy  Feed 10.51 

Mixed  Horse  Feeds 10.38 

Sugar  Feeds  (other  than  above) 9.69 

Cerealine  Feeds 9.55 

Com  Meal 9.07 

Victor  Com  and  Oat  Feed 8.73 

DeFi  Com  and  Oat  Feed 8.70 

Friend's  Concentrated  Dairy  Feed 7.98 


3.44 

12.00 

$17  10 

3.22 

17.64 

18  86 

389 

9.63 

21  88 

3.24 

5.29 

18  50 

5.00 

6.06 

19  00 

4.61 

11.47 

20  00 

8.59 

19  05 

354 

9.67 

17  50 

7.42 

7.33 

20  CO 

4.66 

5.22 

20  68 

5.18 

12.49 

17  64 

6.88 

19  75 

4.30 

22  00 

4.09 

10.80 

18  55 

3.13 

14.89 

19  00 

3.39 

22.18 

16  13 
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Protein. 

Taylor  Bros.'  Oat  Feed 7.79 

Warren  Beatty's  Dairy  Feed 7.47 

Durham  Com  and  Oat  Feed 7.47 

Chester  Stock  Food 7.43 

BoyalOalFeed 7.32 

Vim  Oat  Feed 5.64 

Sitley  &  Son's  Oat  Feed 3.32 

Oat  Chop 2.68 

Sharpless  &  Bros/ Oat  Feed 2.46 


Fat 

Fiber. 

Price. 

3.24 

21.53 

$15  00 

3.84 

6.88 

17  00 

2.80 

13.06 

20  00 

8.36 

11.11 

18  76 

8.50 

22.74 

16  00 

2.19 

28.05 

16  10 

1.20 

31.42 

14  50 

1.08 

31.96 

15  66 

1.03. 

82.41 

in.    Feeds  Made  firom  ^Wliole  Grains. 


Pioteio. 

Horse  Feeds. 9.76 

Com  and  Oats  (Provender) 9.69 

Com  Ear  Meal  ("Cob  Meal") 7.73 


Fat. 

Fiber. 

3.63 

5.09 

4.47 

3.99 

3.52 

5.90 

IV.    Poultry,  Stock  and  Ck>ndimental  Foods. 


ProteiD. 

H.  O.  Poultry  Feed 17.39 

H.  O.  Scratching  Feed 12.32 

American  Poultry  Food 12.99 

Anderson's  Old  Fowl  Mixture 17.86 

Hopkins  &  Lippincott's  Poultry  Feed 18.23 

Paul  T.  Norton  Poultry  Feed 15.46 

Fidelity  Food  for  Young  Chicks 19.85 

Blatchford's  Calf  Meal 24.90 

American  Calf  Meal : 17.44 

Banner  Stock  Food 2284 

Baum's  Horse  and  Stock  Food 24.84 

Bowker's  Animal  Meal 4205 

Bowker's  Ground  Beef  Scrap    53.59 

Shoemaker's  Ground  Meat  for  Poultry 60.91 


Fat. 

Fiber. 

5.53 

4.67 

4.43 

6.57 

4.74 

5.72 

4.26 

9.11 

7.46 

4.44 

460 

6.67 

5.29 

4.66 

8.01 

2.32 

840 

*9.20 

18.32 

831 

14.92 

13.01 

•  Ether  extract,  lucluding  much  sulphur. 
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I.    PBOTBIN  FBBDS. 
1.    OoUoiiM«d  Umml. 


U72 
IIM 
1196 

lasi 
vm 
vm 
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uoi 
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vm 

1IS8 

1196 
1230 
IMl 

1179 

m 
lis 
Iff 

1X7 

im 

1422 

m 
m 
m 
m 
m 

iin 

Uff 

m 
m 
m 
mo 

1«7 
146S 

n 
nsi 
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MANVrACTUBBB  OB  JOBBU  AKD 
DBAUEB. 


Ameriofta  Cotton  OU  Co.,  N.  T.  City. 

J.  H.  Blaavelt  A  Sons ...^^„^ 

J.  G.  Smith  A  WalUoe  Co.^^...^^...^ 

WnUnson,  Oaddis  &  Co ..^ 

Jaqol  A  Go •.^^.,.,.^.„^^.^,»^ 

Jos.  Benedict  ..^..«. ..  «.«^^«.... ...... 

Van  Zandt  &  Voorhees............ ...... 

AUen  A  Stalls. ....« 

J.  K.  Waddlngton...^....^.. 

J.  L.  Hope. 


C.  Ponnlney^ ...^ 

T.  A.  Ward. 

Cotton  Oil  and  Fiber  Co., 

Norfolk,  Ta. 

Drake  A  Co 

CancaUen  ACanidy ...» 

SharplesB  A  Bro 

a  L.  PaDooast  ........^ „^ 

C.G.  Llpplnoott. -.,......« 

M-  E.  Lush 

J.  J.  Hunt- 

Taylor  Broa.^  ....«.....««.« 

Fithlan  A  Pennell. 

Mixner  A  Mickle « 

W.O.  Garrison «,....«. 

Vineland  Grain  Co 

E.  L.  BoflB. ..«. 

Colkiu  A  Thomson 

J.  P.  Wyckoff 

Cole,  Cleaveland  A  Corley,  N.  Y.  City. 

a  A.  Wilson^, ................ 

Simmons  A  Martin................. 

Cbapin  A  Co..  St.  Loois,  Mo. 

W.  H.  IngersolL 

J.  E.  Soper  A  Co.,  Boston,  Mass. 

A.  Cyphers, .« «« «. 

F.  S.  Walton  A  Co.,  PUladelphia,  Pa. 

Samuel  Thomas «.. 


F.  W.  Brode  A  Co.,  Memphis,  Tenn, 

SItley  A  Son- 

Hopkins  A  LIppincott. ........ 

J.  9.  Collins  A  Son 

Simpson,  Hendee  A  Co.,  N.  Y.  City. 

L.  B.  Risdon....»....^ 

Honter  Bros.,  St.  I.onis,  Mo. 

G.  H.  Kirby . ;...... 

Sledge  A  Wells  Co.,  Memphis,  Tenn. 

J.  E.  Steyenson...^....^........................ 


Place  of 
Sampling. 


Rldgewood....... 

Newark. 

Newark............ 

Morristown 

Elizabeth 

Plainfleld 

Trenton  ......... 

Salem.  ».......•..« 

Madison 

Elisabeth , 

Freehold 

Newark »  ... 

Jersey  City....... 

Camden 

MuIllcaHilL.... 

Salem... 

Vineland 

Vineland .- , 

Camden 

Bridgeton.  „....., 

Bridgeton 

Bridgeton......... 

Vineland... 

Cape  May  C.  H 

Mt.  Holly 

Manasquan 

Deckertown 

Deckertown 

Hamburg... , 

Newark 

Phillipsburg.... 

Camden 

Mooresiown 

Moorestown 

Trenton... 

Medford 

Columbus 

ATerage ........ 


41  .M 
46.85 
46.06 
47.81 
46.60 
46.60 
45.01 
44.88 
61.49 
46.04 
45.90 


48.21 
48.21 
47.86 
48.55 
47.29 
47.40 
47.69 
47.12 
49.C8 
41.65 
47.49; 


46.83  43 

45 .to  48 

47.69  48 

41. bl  48 


45.51 
46.14 

48.76 

48.09 

45.73 

42.71 
88.03 
89.60 

44.20 

46.14 

41.19 
45.71 


9.10 
8.87 
8.69 
10.10 
10.04 
9.66 
8.80 
9.64 
9.16 
9.74 
9.20 

8.68 
8.80 
8.64 
8.72 
9.02 
9.81 
9.81 
9.17 
10.11 
11.52, 
10.211 
9.04; 
9.99 
9.21| 
10.54 


7.72 

9.11 

9.95 

8.20 
12.88 
9.46 

8.00 

10.18 


10.201    9 
10.89!    9 


I 


9.79 

9.48  ~... 


u 

mS 

27  00 

28  00 

80  00 

29  00 

88  00 

28  00 

29  00 

25  60 

37  00 

10  00 

29  OO 
80  00 
26  00 
80  00 
28  CO 
8UO0 
80  00 

26  00 
80  00 
80  00 
80  00 

28  00 
32  00 

29  00 
82  00 

27  00 
27  00 

27  CO 

28  00 

29  00 


27  00 

28  00 

28  00 
27  60 

88  70 
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I.    PROTBIN  FBBDS. 
2.    lanaeed  Meal,  Oil  Meal,   or   Cake   MeaL 


1148 
1179 
1197 
1215 
1219 
1286 
1877 
1120 
1820 
1268 
1196 
1216 
1217 
1218 
1254 
1808 
1288 
1806 
1447 
1889 
1641 
1849 
1147 
1178 
1284 
1896 
1897 
1898 
1899 
1417 
1418 
1419 
1420 
1481 
1416 
1408 
1600 
1487 
1518 
1519 


MANUFACTURBB  OB  JOBBBB  AND 
DBALBB. 


Place  of 
Sampling. 


Amerloan  Unseed  Co.,  Chioairo,  HI. 
C.  A.  WiUon- 

J.  H  Blauvelt  &  Sons......... .». 

Wilkinson.  Gaddls  A  Co ............. 

Vile  &  Sons......... 

A.  HannibaL 

NischwlU  ii  Kitchen 

8.  L.  Panooast ».. ^ 

J.  L.  Hance.....M.......MM ...............< 

L.  B.  lUsdon......... 

Jos.  Benedict 

J.  C.  Smith  &  Wallace  Co 

Carscallen  &  Cassidy , 

Long  Dock  Mills  and  Elevator 

Hanks  &  Co.« , 

Jaqnl  &  Co ..« „^.,,„ 

Mnndy  Bros^...^................. ^ 

E.  F.  Hohenstein ««.......« 

P.  J.  Staats „ ^ 

C.  W.  Russell «.... 

Samuel  Anderson ^, 

J.  L.  Hope. .« .........*.^ 

J.S.  Middleton 

Simmons  «&  Martin „., 

P.  O'Blenis „ 

Meyers  DeVogel « «.., 

Theo.  MessiDger ....« ^. 

D.  W.  McClain 

J.  C.  Johnson. »..» 

E.  Stockwell .„.. 

J.  B.  Ro6e&  Son 

Mixner  &  Mickle .» .m. 

E.  L.  Langley  &  Co 

Flthlan  &  Pennell 

Vineland  Grain  Co 

W.  O.  Garrison............... 

J.  K.  Waddington............... 

Robt.  Pearce  &  Sons. 

J.  8  Collins  &  Son 

L.  E.  Brown 

R  Hance 


Deckertown. 

Rldgewood ........ 

Newark 

Jersey  Citr ....... 

Hoboken ........... 

Plalnfleld. ...«. 

Mullica  Hill. 

Hackettstown.... 

Trenton 

Elizabeth 

Newark... , 

Jersey  City ..., 

Jersey  City «.. 

Jersey  City , 

Morristown ......... 

Bound  Brook 

Westfleld 

Bound  Brook , 

New  Brunswiok. 

Hammonton 

Madison 

Camden............. 

Deckertown 

Paterron.. „.. 

Patcrson.. 

Egg  Harbor  City. 
May's  Landing.. 

Hammonton 

Hammonton 

MlUvllle.. 

Bridgeton 

MillviUe.. 

Bridgeton ^ 

Vineland... , 

Bridgeton.- „., 

Salem ....«.«... 

Red  Bank ...... 

Moorestown 

Red  Bank. „^ 

Red  Bank 


PBOTEIN. 

PAT. 

i 
1 

•d 

1 
1 

a 

i  • 

i 

82.76 

82 

6.75 

82.18 

82 

7.79 

81.88 

82 

7.28 

88.78 

82 

7.80 

8i.41 

82 

6.75 

81.60 

82 

7. CO 

29.54 

82 

8.89 

85.54 

82 

6.7i 

6 

29.89 

82 

7.86 

82.86 

82 

6.58 

82.74 

82 

6.91 

85.15 

82 

8.08 

80.84 

82 

8.89 

81.26 

82 

8.58 

82.98 

82 

6.54 

81.94 

82 

7.17 

81.88 

82 

7.25 

82.52 

82 

7.84 

88.18 

82 

7.66 

86.76 

82 

9.75 

82.76 

82 

7.76 

81.48 

82 

6.49 

81.80 

82 

6.81 

81.59 

82 

7.09 

82.98 

82 

7.25 

83.86 

82 

7.61 

82.  tl 

82 

6.66 

88.66 

82 

7.80 

81.66 

82 

6.61 

81.88 

82 

6.90 

84.24 

82 

7.41 

82.89 

82 

6.92 

81.69 

82 

6.88 

81.60 

82 

669 

81.05 

82 

6.46 

81.94 

82 

9.52 

82.29 

82 

7.80 

81.89 

82 

6.57 

82.85 

82 

8.21 

82.29 

82 

7.28 

I 

s 

£ 

a 


S83  00 
82  00 
8100 
85  00 
80  00 
40  00 

85  00 
80  00 
80  00 
82  00 
80  00 

86  00 
27  00 

84  00 

84  00 
40  00 
8100 

85  00 
85  00 
29  00 
80  00 
85  00 
S2  00 
82  00 
85  00 
40  00 
85  00 
85  00 
85  00 
85  00 

•69  00 
•55  00 

82  00 
85  00 

83  00 
40  00 
82  00 
80  00 
88  00 


•  Omitted  from  the  average. 
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I.    PROTBIN  FBBDS. 
3.    UoMed  Meal,  Oil   Meal   or   Cake   Meal.— €on. 


I 


1520 
1228 
1S88 

1284 
1906 
1206 
12M 
1385 
1278 
1288 
1499 
1615 


1302 
142B 
1429 
1496 

1815 
1891 
14» 


1212 

1297 

im 

1280 

liO 
U09 


MANUPACTURBB  OR  JOBBIB  AND 
DKALBB. 


Amerie«n  liliiseed  Co., 

Chioairo*  111.— Oon. 

Patty  A  Applegate  .........mm- — . 

ICiUer  A  Bertholf ^ 

Geo.  Elyins^...... .-..•......-.. ..^i.... 

T.  J.  Preston,  New«rk,  N.  J. 

C.  Frmnk  French — ....•, 

A.  Cyphers. 

Drake  &  Co....».. 

The  Paul  T.  Morton  Co « 

A.  L.Cadmn8 ...... .....M. 

Van  Zandt  A  Voorhees 

The  Paul  T.  Morton  Co.... 

C  H.  Snyder  A  8on...„ .». 

The  Panl  T.  Morton  Co ...... ..««.. 

ShmrpleM  it  Bro.,  Camden,  N.  J« 

Sharplees  &  Bro ..»....., 

O.  Ripley «. ™...„«.. 

J.  J.  Hunt................^.. «.«. 

M-  K.  Lnah ........ 

ColUtt  &  Thomson.... ».. 

SlUey  A  Son,  Camden,  N.  J. 

Bltley  A  8on..«...„ 

Chas.  Cast.......^ 

D.  W.  Rodan.. .^ ^,^ «., 


Titos,  WelU  A  Willis,  N.  Y.  City. 
Wm.  Veldran  A  Sons...... 


Hanenstein  A  Co.,  Baffalo,  N.  Y. 
R.  B.  Beatty... .«... 

W.  8.  Woodward,  Philadelphia,  Pa. 

H.  A.  Fish. . ^ 

Mannfiaotarer  Unknown. 

C.  Pountney. 

Wm,  Lunger. .... .. ,.,....« ..... 

J.  E.  Stevenson  Co. 

T.  C.  Dngan..  ............................. 

ThoB.  Eggert  A  Co. 


Perth  Amhoy 
JeiseyCity.... 
Hammonton., 


Plaiofield.. 
Mewark.... 
Newark..... 
Elizabeth.. 
Plainfleld.. 
Plainfield. 
Plainfleld.. 
Freehold ... 
Red  Bank.. 


Place  of 
Sampling. 


Camden 

May's  Landing.. 

Vineland ..« 

Vlneland 

Monot  HoUy..... 

Camden « 

Egg  Harbor  City. 
Cape  May  City 


PBOTBIM. 


OradeU 


North  Branch. M... 

Woodbury.......... 

Elizabeth 

Plainfleld .«. 

Trenton 

New  Brunswick.. 
Perth  Amboy 

Average 


82.18 
85.04 
86.76 

84.98 
85.49 
86.58 
85.78 
82.41 
85.15 
85.78 
85.16 
84.48 

87.88 
87.67 
86.29 
86.58 
87.24 

85.78 
87.79 
27.66 

28.74 

87.88 

85.49 


28.70 
35.49 
88.78 
82.06 
83.19 

88.30 


i 

82 
82 
82 

82 
82 
82 
82 
82 
82 
82 
82 
82 


40.96 


6.98 
7.46 
9.55 

7 
7.86 
6.58 
6.58 
12.41 
7.69 
6.28 
7.24 
7.87 

6.90 
6.78 
11.49 
7.09 
6.66 

9.49 
6.92 
8.69 

6.71 

8.07 

6.00 


5.68 
7.01 
7.27 
7.29 
9.04 

7.49 


S 


8.65 


840  08 
80  00 

84  00 

88  00 
82  00 
82  00 
82  00 
86  00 

85  00 
82  00 

86  00 
88  00 

8100 
40  00 

84  00 

86  00 
40  00 

28  75 

85  00 
•50  00 

87  00 
84  OO 
40  00 


88  00 
80  00 
85  OO 
85  00 

34  08 


*  Omitted  from  the  average. 
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NEW  JERSEY  STATE  AGRICULTURAL 


I.    PROTBIN  FBBDS. 
3.    Flaxseed  Meal. 


1816 
1828 
1848 
1860 
1895 
1846 
1486 


MAMUFACTUBEB  OB  JOBBBB  AND 
DEALEB. 


Allen  AStults... ...... 

J.  E.  Steyenson  Co.. 

Sharpless  &  Bro 

Taylor  Bros............. 

Wm  HealdCo 

SItley<&  Son.. ......... 

D.  W.  Rodan. .......... 


Place  of 
Sampling. 


Trenton.„ 

Treoton.. 

Camdeo 

Camden 

AtlaDticCity 

Camden 

Cape  May  City..... 

Ayerage ..., 


PBOTEIN. 

PAT. 

i 
i 

1 

1 

O 

* 

J« 

> 

It 

25.25 

87.48 

...^. 

28.82 

87.00 

...... 

24.89 

87.52 

...... 

•18.16 

......... 

•26.48 

M... 

21.84 

........ 

87.64 



•17.75 

•25.12 

.«.. 

•19.85 

•26.08 

..... 

24.68 

37.40 

..... 

i. 
s 

1& 


$80  00 
IfiOOO 
140  00 
75  00 
100  00 


4.    Ohicaflfo   Gluten  Meal. 


1018 
1040 
1041 
1882 
1855 
1485 


Glaeose  Sagar  Refining  Co.* 

Chicago,  111. 

R.  J.  Kimble 

R.V.Norlhrap. 

A.  N.  Roe  ....« 

Sltley  &  Son. „ 

Taylor  Bros 

W.  D.  Rogers  <b  Co 


Mod  roe ........ 

Augnsta 

BraDchville 

Camden 

Camden 

Moorestown 

Average.... 


85.43 

89.50 

6.18 

3.37 

88.95  89.00 

2.60;8.87 

87.03  86.C0 

3.75  8.87 

88.8l|  88.(0 

4.078.80 

87.67 

38.00 

8.158.80 

87.69 

89.50 

8.888.87 

37.60 



3.91 

1 

25  60 

26  60 
26  50 

25  00 

26  00 

27  00 

26  08 


5.    Davenport  Glaten   Feed. 


1107 
1162 

Glucose  Sugar  Reflniog  Co. 

J.  A.  Wintermnte « 

A.  D.  Cornell 

Chas.  Wright « 

Middlevllle 

Siillwater............ 

24.44 
21.71 
24.01 

84.39 

27.88 
27.88 
28.C0 

8.78  2.96 
4a82.96 
8.29 

3.75; 

20  60 
S2  00 

1548 

Columbus.- 

Average ........... 

19  50 
80  70 

6.    Waukegan   Gluten    Feed. 


1048 


U.  S.  Sugar  Refining  Co., 

Waukegan,  111. 


A.  N.  Roe... 


Brancbville  „ 


26.86 


27.88 


4.81 


8.88 


2150 


•Omitted  from  average. 
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L    PBOTBIN  FBDD8. 

7.    BoOalo  Olnten  r««d. 


1 

1 

PBonnr. 

FAT. 

I 

KAKXTFACrUBXK  OB  aOBBSB  AHD 

Place  of 

1 

i 

I 

DSALKE. 

SampUog. 

1 

O 

^6 

1 

S 

Glneote  Sngwr  Beflning  Oo., 

Ohlcai^f  HI. 

* 

* 

i 

i 

IDH 

aT.Mott&Co          «.       .«.«^ 

Vernon ........  ...... 

26.04 

27.00 

8.49 

8.00 

12100 

VKB 

Stephen  Roy.^^..^^..^^.....-*^.^^ 

Glenwood 

27.48 

27.00 

8.18 

8.00 

2100 

vsa 

R.  J.  Kimble. 

Monroe  ....... ...... 

28.89 

28.00 

2.86 

8.00 

2100 

ltt9 

B.  Conen ,..,^^^,.,^,»^^,^,»^.»^ 

Blair 

27.48 



?.89 

..... 

2100 

IttI 

SitleT  &  8on....^.^.»       .^^.^....—-.^ 

duBiden „...- 

26.68 

28.00 

4.35 

8,80 

20  00 

1180 

C  a  Kirby 

McdXord 

26.84 

8.26 

2100 

1181 

B  L.Panooftst......«^......«— ^.........« 

Mnlllca  Hill 

26.84 

28.00 

8.17 

2.00 

2100 

1882 

C.  a  Tumer...«..^..«...«.......... — ...... 

P«nn't  Grove...«. 

28.86 

28.00 

8.08 

8.80 

22  00 

im 

Cbaa.  Cast ».^.....^.^..^....«m..»... 

Egg  Harbor  City. 

26.66 

27.60 

8.54 

8.C0 

25  00 

1410 

W.  0.  Garriflon. .......•..»—.•....— .M...-.-. 

Brldgeton ........... 

26.85 

27.60 

4. CO 

8.80 

28  00 

1412 

Mixner«Sc  Mickle 

Brldgeton...^....... 

26.62 

4.10 



28  OC 

i4n 

Mooreitown ». 

25.8 

27.60 

4.10 

8  no 

22  00 

UM 

Taylor  Broa.....^.... ......  ».-^^.... »«.«». 

Camden.... 

26.89 

27.60 

8.46 

8.80 

20  60 

1190 

G.  ElTlns 

Hammonton. ...... 

26.82 

28.00 

8.60 

8.80 

24  40 

1406 

J.  K.  Waddlngton 

Salem.....^....^.... 

26.49 

4.46 

21  00 

1411 

Flthian  it  PennelL 

Biidgeton.. 

28.18 

27.60 

4.10 

8.00 

28  00 

ATenii^e 

86.61 



3.60 



21  87 

8.    Bookford  Diamond   Oloten   Feed. 


1062 
1163 


12M 


Glaeose  Sugar  Refining  Co. 

W.  H  iDgersoll ....... .......... 

R.  Harden.  — 

Long  Dock  Mills  and  Elevator . 
Jaqni  &  Co.. 


Hamborg.... 
Hamburg .... 
Jersey  City... 
Morristown.. 

Average .... 


26.89 

27.00 

8.95 

8.0C 

27.64 

27.00 

8.68 

8.00 

27.81 

26.20 

2.(8 

2.70 

27.48 

27.00 

8.25 

8.0C 

27.38 



3.34 

20  50 
20  80 


22  00 
21  10 


9.    Marshalltown   Olaten   Feed. 


1317 


Glaoose  Sugar  Refining  Co. 
Jaqui  &  Co  ...«.«....„ 


Morristown.. 


?9.20 


27.00 


8.44 


8.00 


22  CO 


10.   Otlier  Gluten  Feeds. 


1122 
ltl9 
12K 
1814 
1127 

m 

1117 


Olaoose  Sugar  Refining  Oo. 

The  Paul  T.  Norton  Co 

National  Starcb  Mfg.  Co.,  N.  Y.  City. 

L.  B.  Rladon.. — 

L.  a  Risdon. 

Meyer  &  De  VogeL. — ».... 

Allen  A  Stolts.. 

J.  K  Stevenson  Co. ....................... ...... 

R.  V.  Northmp  ...««....-^...-^ ......... 


lUD 


Thoa.  Bggert  A  Co..........„ 

HaauCactarer  Unknown. 
BharpleB  A  Bro....»..».»... 


Rahway.. 


Trenton 

Trenton.. 

Paterson 

Trenton.. 

Trenton .„ 

Augusta. 

Perth  Amboy.. 

Average 


Camden... 


22.79 

2.38 

28.74 

28.40 

4.42 

4.80 

29.89 

..-...» 

8.63 



26.11 

....MM. 

4.28 

24.60 

„„ 

5.68 



22.10 

.....M.. 

8.00 

...... 

20.12 

21.20 

2.58 

2.90 

29.70 

4.28 



86.88 

...«M.. 

3.96 

...... 

25.65 

5.89 

22  00 
22  00 
22  OO 
22  00 
22  00 
2100 
22  GO 

2186 
2100 
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NEW  JERSEY  STATE  AGRICULTURAL 


I.  PROTBIN   FEBDS. 

II.  Dried  Brewers*  Grains. 


MANUFAGTUBER  OB  JOBBBB  AND 
DEALBB. 


1078 
1162 
1261 
1444 

1628 

1068 
1185 

1094 

1842 
1874 
1438 
1481 
1497 

1415 
1478 


E.  P.  Maeller,  Ghlcaspo,  Hi. 

A.  EiiimoD8.M.....««................^v...*»»» 

C.  A.  Wilson  &  Co .............^ 

Kynor  A  Looker^......... ......... .^ 

T.  C.  Dugan ........... 

Gottfried  Kraeser  Brewtni;  Oo.> 

Newark,  N.  J. 

Sent  by  College  Farm.... 

P.  O.  Kamm  &  Co.,  Milwaukee,  Wis. 

Hopkins  &  Williams............... 

J.  A.  Lydecker. 

Alfred  Meorer  Co,,  Milwaukee,  Wis. 

D.  B.  Keyser....... ........ .......^.....M ......... 

J.  C.  EJander,  Philadelphia,  Pa. 

Sharpless  &  Bro 

Taylor  Bros ^ 

Vineland  Grain  Co ........ 

Hopkins  &  Lipplnoott...... 

Colkitt  &  Thomson 

Manufacturer  Unlcnown. 
C.  W.  Russell .................. 

J.  S.  Collins  &  Son.. 


Place  of 
Sampling. 


Halsey »... 

Deckertown . ..... 

Boonton 

New  Brunswick.. 


New  Bnmswick., 


Deckertown...... 

Paterson 


VaU« 


Camden... 

Camden 

Vineland 

Moorestown... 
Mount  Holly... 


New  Brunswick. 
Moorestown 


Ayerage 86.67 


* 
26.68 
26.51 
26.79 
25.71 


25.59 

26.58 
27.82 

29.24 

28.41 
22.59 
26.56 
22.16 
21.49 

26.88 
26.66 


* 
28.85 
28.85 
28.85 
23.85 


28.71 


25.81 

31.6) 
81.68 
81.00 
81.68 
81.68 


FAT. 

•d 

S 

s 

J« 

It 

722 

6.18 

7.91 

6.18 

7.8- 

6.18 

7.89 

6.18 

9.24 

7.80 

7.60 

...... 

7.89 



7.12 

7.20 

9.16 

6.84 

7.95 

8.84 

7.21 

6.O0 

7.00 

6.31 

6.90 

6.84 

7.64 

..«. 

8.00 

...... 

7.74 

..... 

818  00 
19  00 
19  60 
19  OO 


19.   Malt  Sprouts. 


B.  P.  Mueller,  Chicaipo,  ni. 

1074 

C.  T.  Mott  &  Co «... 

Vernon  .^ 

25.19 
27.91 

26.25 
26.25 

2.27 
2.87 

1.01 
1.01 

17  00 

1259 

Kynor  &  Looker.. 

Boonton 

18  00 

1051 

Stephen  Roy «.. ^^.„^»^ 

Glen  wood .......... 

24.54 

26.25 

8.09 

1.01 

17  00 

1821 

J.  H.  Ashton .« w «.. 

Trenton  „ 

27.14 
27.82 

26.25 
26.25 

2.72 
2.18 

l.Ol 
1.01 

17  00 

1070 

E.  A.  Carpenter « 

BalcTiUe 

16  75 

1186 

J.  A.  Lydecker m.. 

Paterson 

28.90 

26.25 

2.12 

1.01 

19  00 

Gottfried  Krueger  Brewing  Co., 

Newark,  N.J. 

1514 

Sent  by  manufacturer.. 

Factory 

24  93 

8.50 

M.  O.  Rankin  A  Co.,  Chicago,  ni. 

1022 

Hopkins  <&  Williams  Co 

Newton 

25.19 

26.25 

8.C6 

1.01 

17  50 

1C76 

A.  Emmons .»• 

Halsey ««. 

21.12 

2.82 

18  OO 

1095 

D.  B.  Keyser- 

John  Rankin  A  Co.,  Chicago,  Ul. 

Vail 

25.88 

21.80 

1.98 

1.70 

17  OO 

1161 

C.  A.  Wilson  &  Co ..„ 

Hottelet  A  Co.,  MUwaukee,  Wis. 

Deckertown 

24.89 

24.00 

1.67 



18  00 

1089 

A.  B.  Albert „ 

Danville ».... 

28.91 

28.96 

2.20 

1.66 

17  50 

1159 

Simmons  &  Martin 

American  Malting  Co.,  Buftalo,  N.  Y. 

Deckertown........ 

24.28 

28.96 

2.90 

1.66 

17  50 

1081 

A.  N.  Roe 

Branch^ille.^...... 

26.79 

— 

1.44 

...... 

17  60 

M.  P.  Barrlnger,  Philadelphia,  Pa. 

1188 

R.Corsen ..„ 

Blair. 

■M.^ 

K:r«**** 

jfJS 

,.p.... 

17  00 

uy  -^i-j 

r 
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I.    PROTEIN  FOODS. 
IS.    Malt  Sprouts.— Con. 


1017 
1U2 

HO] 

1SS8 
UiO 

vm 

1M7 
WO 


lUNUFACTUKBB  OB  JOBBSB  AMD 
DKALKB. 


ArO&iir  J.  Cl*pp,  N.  Y.  City. 
B.  K.  Hopldii8^......M.....«»....... 

F.  K.  VlBh,  New  York  dtj. 
Meyer  A  DeVogeL.......*^ ......... 

.  W.  Goeke  A  Co., 

St.  Louis,  Mo. 

J.  B.  Wlntennnte..^... — ...»«. 

Henry  Raair  A  Oo.. 

Cbleairo,  ni. 

J.  E.  Steyenson  Co 

MnnnC»etarer  Unknown. 

W.  R.  Morrifi............................ 

•P.CBleniB..^ 

Siaey  St  Son ......................... 

Taylor  Bros^.^.... 


Lafayette ........ 

Pateraon 


Place  of 
Sampling. 


Newton.. 


Trenton .... 

Fredon  ••••. 
Pateraon.... 
Camden.... 
Camden.... 

ATerai^e .. 


22.79 
24.66 

26.58 


24.28 
27.48 
80.28 
28.01 

86.69 


10.00 


24.80 


25  19 
25.19 


2.28 ..._, 


0.60 


1.70 


8.80 


8.19 


2.62 


8.88 

I 
2.84.... 

2.241    0.67 

2.96|    0.67 

8.69 


u 


817  oa 

18  00 

17  75 

18  OO 

17  60 

18  00 
17  00 
17  00 

17  60 


18.    Wheat  Feeds. 


1027 
1170 


1158 

IIM 
10i7 
USl 
1878 


1M6 
1887 


American  Cereal  Co.'s 

Baokeye  Feed. 

a  s.  wiiiB. 

8.  HOL...; .. 

T.  Brown ....», «. 


Barter's  Mixed  Feed. 

R.  Harden........M.......M. ........ 

National  Milling  Co.'s 

Mixed  Feed. 

R.  Harden. ».» 

Rankin's  Wheat  Feed. 

A.N.  Roe 


Hoosier  Mill  Feed. 

Henry  Banker...... 


Wheat  Bran. 

Barber  A  Tomer  (Winter).. 
W.  H.  IngersoU............^.... 

C.  H.  Kirby  (Spring).......... 

Taylor  Bros.  (8pring)......». 

Taylor  Bros.  (Winter)... — 
Ohas.  Cast.  ...^. ................ 


Andover 

Newton... 

New  Fonndland. 

Averai^e .., 

Hamburg , 


Hamburg < 

Branchville....».. 
New  Brunswick 


Penn's  Grove 

Hamburg 

Medford...... 

Camden. « 

Camden. 

Egg  Harbor  City. 


17.60 

16.21 

4.22 

4.48 

6.06 

16.70 

16.21 

4.49 

4.48 

5.64 

17.18 

16.21 

4.76 

4.48 

7.18 

17.13 



4.49 



6.94 

16.44 



4.89 



7.60 

17.02 



4.62 

8.84 

17.29 
18.89 

4.87 
4.70 

6.86 
7.07 

17.86 

4.20 

6.70 

16.74 

........ 

4.67 

......... 

9.01 

16.48 

6.08 

_,,„,.„ 

10.41 

16.26 
17.18 

5.18 
4.66 

... 

9.74 
7.20 

16.8A 



5.10 

8.59 

20  00 

20  00 

21  OO 

80  88 
19  OO 

19  00 

19  00 

20  00 

20  00 
18  50 
2100 
20  50 
2100 
24  00 


•  Later  reported  as  product  of  Lake  Ontario  Malting  Co.,  Oswego,  N.  Y. 
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NEW  JERSEY  STATE  AGRICULTURAL 


L  PROTEIN  riuatDS. 

13.    Wheat  Feed*.— Con. 


55 

! 

PBOTBIM. 

FAT. 

1 

MAMXTFACTUBBE  OB  JOBBBB  AND 
DBALBB. 

Place  of 
Sampling. 

£ 

1 

1 

1 

s 

1 

II 

Wlieat  Bran.—Con. 

a 

J« 

* 

* 

it 

1418 

Runyon  Bros.  .....^^....».e....— ... 

New  Bronswick.. 

16.99 

4.74 

6.71 

faooo 

1446 

CW.RuaselL ......... 

New  Bronswick.. 

16.66 

....... 

6.11 

10.97 

19  00 

1468 

L.  L.  Holcombe. 

Flemington 

16.76 

.....M.. 

6.28 

9.16 

19  00 

1469 

H.  A.  Ford  (Spring).- .............. 

Allentown. ........ 

16.86 

........ 

4.99 

..»MM. 

10.28 

2108 

14A0 

H.  A.  Ford  (Winter). ..« 

Allen  town.. ...««.. 

18.78 

4.48 

7.92 

2100 

1480 

W.  D.  Rogen  A  Co.  (Winter).... 

Moorestown.. 

17.66 

4.64 

7.99 

2100 

1491 
1605 

Colkitt  &  Thomson  (Spring)^... 
T.  A.  Ward. -.1 

Mount  Holly...... 

Freehold 

16.81 
17.78 
18.68 

6.17 
4.68 
4  86 



9.72 
8.06 
6.46 

8100 
24  00 

1608 

J.  P.  Wyckoff  (Winter).... 

Manasqnan ........ 

Perth  Amboy ...... 

24  00 

1618 

Petty  &  Applegate  (Winter) — 

16.76 

......... 

4.49 

9.00 

28  00 

Ship  StolK. 

Ayerage 

16.68 



4.78 



8.68 

81  IS 

1066 

C.  Q.  Clark  A  Co 

Westown  ........... 

16.88 

...MM.. 

4.26 

6.84 

18  00 

1161 

C.  A.  WllBon  A  Co ...... 

Deckertown ....... 

17.41 

4.81 

M.MMM 

6.70 

19  00 

Averaire 

17.18 

4.88 

6.77 

18  60 

14.    H.  O.  Dairy  Feed. 


The  H.  O.  Co,,  Buflialo,  N.  T. 

1204 

A.  Cyphers.  .M......MMM........M-M. 

Newark 

19.69 

18.00 

8.96 

4.60 

18.12 

26  00 

1268 

Jos.  Benedict».............M....MMM 

Elizabeth 

19.29 

18.00 

8.76 

4.60 

12.01 

28  00 

1800 

Mundy  Bros.  ».......m«im  ........... 

Bound  Brook  .MM. 

17.81 

18.00 

8.80 

4.60 

12.86 

22  00 

1820 

L,  B.  RiBdon mm 

Trenton....MMMM.. 

17.12 

18.00 

8.98 

4.60 

12.96 

22  00 

1867 

C.  H.  Kirby mmm 

Medford 

18.21 

18.00 

8.78 

4.60 

18.82 

2180 

ATeraire mmm 

18.48 



8.86 



18.75 

28  70 

15.    Misoellaneous. 


1402 


1141 
1472 
1474 
1476 


Snorene  Dairy  Feed, 

American  Milling  Oo. 

J.  K.  Waddlngton..M.MMM.....M.. 

Oenn  Oil  Meal, 

Gereallne  Mf^.  Oo, 

C.  A.  Wilson  A  Co ..M.....MM., 

W.  D.  Rogers  A  Co 

J.  8.  Collins  &  8on.M.MMM....MM. 

Hopkins  A  Lippinoott«.M...».... 


Salem » 


Deckertown...... 

Moorestown 

Moorestown..  .M. 
Moorestown 

Ayerage 


21.76 

16.80 

6.90 

8.60 

8.96 

16.11 

8.40 

17.66 

.....M.. 

9.20 

t....MM 

..•.M.M 

14.79 

12.79 

...MMM 

...MMM 

16.69 

8.22 

M.MM.. 

16.89 

9.66 



MM 

2100 


26  00 
22  00 
22  00 
22  00 


98  78 
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n.    OABBOHYDBATB  FBBDS. 
1.    Hominy  MmU  or  Feed. 


s 

a 

PBOTEIN. 

-•    1 

1 

MAMUFACTUBBB  OB  JOBBBB  AMD 

Plaoeof 

1 

1 

i 

1 

DKALSR. 

Sampling. 

& 

i 
1 

9 

«0 

a  . 

Cbloago^m. 

i 

i 

i 

i 

i 

1089 

8.  Hlli. ^^...^«.«  ^.... 

Newton ........ — 

10.88 

10.74 

7.89 

6.20 

820  OO 

AmericMi    Bfalting  Co., 

I>«trolt»  Mloh. 

IflM 

M*  F.  Barrinser, 

BalevUle. 

10.78 

9.89 

8.47 

7.06 

.....M.. 

18  50 

11S4 

W.  R.  Morris  (White) ..... 

Fredon .............. 

11.10 

........ 

8.41 

.....M.. 

19  00 

UK 

W.  R.  Morris  (YcUow) 

Fredon  ............... 

12.11 

.....M.. 

8.88 

....M... 

...MM.. 

19  00 

UM 

R.  V.  Northrop 

Ootwmbim  Flour  and  Grain 
Co.,             Newark,  N.  J. 

Aognsta  .......  ...... 

11.21 

........ 

9.14 

...MM.. 

...M.M. 

19  00 

mb 

A.  N.  Roe. .. 

OliApIn  *  Co.,  St.  I4»vls,  Mo. 

BianchyiUe^....... 

•7.00 

•••— • 

•6.70 

-•— 

U.86 

18  00 

KM 

W.  H.  IngeraolL- 

Fo  K«  FUh,  New  York  City. 

Hsmborg ............ 

10.85 

11.00 

8.88 

8.00 

M.MM.. 

18  00 

list 

P.  O'Bienis 

Pitenon 

10.58 

7.00 

7.69 

5.00 

...MM. 

19  00 

The  Hndnnt  Co., 

Terre  Haute,  Ind. 

IMO 

Stephen  Roj....^..................^ 

Oienwood  ........... 

10.89 

12.85 

8.68 

8.52 

....MM. 

18  00 

1N2 

C.  T.  Mott  A  Oo. 

Vernon... 

11.10 

11.64 

8.62 

8.08 

....MM, 

20  00 

Q.  O.  ToODg — 

J.  8.  lAplian&  *  Co., 

Detroit,  Mlok. 

AndoTer.............. 

10.08 

11.10 

9.81 

10.47 

M.MM*. 

18  00 

un 

D.  a  HaUet 

G.  Q.  Moon  ft  Co., 

Blnghamton,  N.  T. 

StiUwater 

10.85 

10.16 

8.48 

6.68 

18  40 

lOM 

J.  C  Kllfrtt. ; 

BranchTille ........ 

10.78 

8.60 

...•MM. 

19  00 

SiMllabarrer  MUlini;  and  Ble- 
▼ator  Co.,     Deoator,  HL 

mo 

Simmons  A  Martin...MMM....MM. 

Deckertown 

10.58 

10.76 

8.90 

8.64 

...•MM. 

19  00 

USB 

J.  English.. — 

SImpeon,  Hendee  ft  Co., 

New  York  City. 

Patenon  ..M... ...... 

11.21 

11.14 

9.80 

9.02 

■"~~ 

20  00 

11S9 

J.  English. «.       — 

PatersoD 

9.50 

9.89 

6.74 

7.06 

20  00 

UH 

Jaqoi  ft  Co...        

Sslfeni,  Hont  ft  Co., 

Deeatnr,  HL 

Morristown 

12.08 

.•••MM. 

10.17 

20  00 

11« 

\       R.  Corsen..... ..«.. — ........ 

Me  M .  Wrlckt  ft  Co., 

DaaTlIle,  HL 

Blair 

11.86 

11.02 

8.97 

7.77 

MM^M.. 

20  00 

U« 

r       A.  D.  Cornell 

Manafaetorer  Unknown. 

Stillwator 

10.14 

10.98 

8.65 

8.00 

19  00 

m 

>       HoDy  ft  Smith. 

Hackensack.^.... 

10.18 



7.17 

....MM. 



....MM. 

Average ...„ 

10.88 

8.59 



19  06 

•Not  included  in  aTonge. 
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n.    OABBOHTDRATB  FBEIDS. 
8.    Quaker  Dairy  Feed. 


I 


1001 
1026 
1099 
1224 
1876 
1268 
1809 
1464 


M ANUFACTUBSB  OB  JOBBSR  AND 
DBALIB. 


Amerlosn  Cereal  Co., 

Ohicairot  HL 

8.  em «.«.^ 

W.Beatty.. ^ 

J.  J.  Bell. 

H.  A.  FlBh 

NlsohwltE  &  Kitchen...— .-„ 

J.  £.  Ste7en8oii  Co. 

W.  D.  Bogen  &  Go............... 


Place  of 
Sampling. 


Andover 

Newton ........ 

Hainesbnig 

New  Milford 

Woodbury..  ....».•. 

Plainfield 

Trenton 

Moorefitown ........ 

Average 


PBOTKIM. 

FAT. 

1 

•d 

5 

1 

1 

H 

it 

j^ 

ii 

* 

12.06 

12.08 

2.88 

2.50 

17.99 

12.70 

12.08 

8.88 

2.50 

15.66 

18.05 

12.08 

8.06 

2.50 

16.96 

18.41 

12.08 

8.50 

2.50 

18.68 

18.11 

12.08 

8.01 

2.50 

20.82 

15.11 

12.08 

8.21 

2.50 

15.80 

12.59 

12.08 

8.15 

2.50 

17.88 

18.50 

12.08 

8.56 

2.50 

17.90 

18.19 



3.82 



17.64 

8 

E 
Is 


18  00 

18  00 

19  00 
90  00 

20  00 
19  00 

18  86 


8.    Tictor  Com  and  Oat  Feed. 


1010 
1001 
1218 
1225 
1468 
1267 
1289 
1812 
1127 
1212 
1214 
1266 


Amerioan  Cereal  Co., 

Cl^eago, 

6.  O.  Young. 

Hopkins  &  Williams  Co.. .. 

A.  HannibaL...... 

J.  J.  Bell 

W.  D.  Rogers  &  Co.. 

A.  L.  Cadmus m...... 

Mundy  Bros... 

J.  H.  Ashton.»........ 

Simmons  &  Martin 

Hanks  &  Co 

Miller  &  Bertholf 

Nischwitz  <&  Kitchen 


HI. 


Ando7er 

Newton 

Hoboken 

New  Milford... 
Moorestown .... 

Plainfield 

Bound  Brook.. 

Trenton 

Deckertown.... 

Jersey  City 

Jersey  City. 

Plainfield 


9.44 

8.28 

4.02 

8.00 

9.75 

8.96 

8.28 

4.19 

8.00 

9.16 

7.61 

8.28 

8.24 

8.00 

18.28 

8.59 

8.28 

4.86 

8.00 

12.06 

9.45 

8.28 

4.56 

8.00 

6.6. 

8.86 

8.28 

4.21 

8.00 

12.40 

8.48 

8.28 

4.21 

3.00 

11.61 

8.48 

8.28 

4.47 

8.00 

U.87 

9.00 

8.28 

4.17 

8.00 

12.01 

8.21 

8.28 

8.80 

8.00 

10.92 

8.21 

8.28 

869 

8.00 

10.61 

10.01 

828 

8.67 

8.00 

9.87 

8.73 

4.09 



10.80 

18  00 
17 
20  00 

19  00 

18  00 

19  00 

18  00 
17  00 

19  00 
20100 


4.    Com,  Oat  and  Barley  Feed  (Schumacher  Stock  Feed). 


1009 
1129 


Ajnerioan  Cereal  Co., 

Chicago,  ni. 

G.  O.  Young.. 

C.  A.  Wilson  &  Co.. 


Ando7er......... 

Deckertown .... 

Average  ..^.e. 


11.42 

10.79 

4.69 

8.29 

11.14 

U.84 

10.79 

4.58 

8.29 

11.80 

11.38 



4.61 



nA% 

20  00 
20  00 
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n.    OABBOHYDRATB    FEEDS. 
5.    H.  O.  Horse  Feed. 


MANUFA.CTURE&  OR  JOBBER  AND 


1202 
1222 
1251 
1358 
1299 
1336 
1479 
1«50 


Tlie  H.  O.  Co.»  Bailalo,  N.  Y. 

Drmke  4c  Co..........„ »..., 

VileA  Sons.« 

Joe.  Benedict 

C.  EL  Kirby „ , 

Handy  Bros. » 

J.  8.  Bilddleton 

W.  D.  Rogers  &  Ck> 

Ranyon  Bros.....». 


Place  of 
Sampling. 


Newark , 

Jersey  City 

Elizabeth 

Medford- 

Bound  Brook 

Camden 

Moorestown 

New  Bnmswick, 

Average 


PROTEIN. 

PAT. 

1 

1 

•6 

1 

J^ 

i 

i 

i 

12.71 

12.00 

4.18 

4.50 

12.08 

12.00 

8.82 

4.50 

U.87 

12.00 

8.76 

4.50 

12.71 

12.00 

8.82 

4.50 

12.48 

12.00 

4.05 

4.50 

12.71 

12.00 

8.86 

4.50 

12.60 

12.00 

8.86 

4.50 

13.28 

12.00 

4.83 

450 

12.61 

— 

3.89 



11 


-!- 


9.60 
9.33 
8.98 
10.65 
10.18 
9.51 
9.44 
9.83 

9.63 


$22  00 
22  00 
28  00 
2100 
2100 
22  00 
22  00 
22  00 

2188 


6.   Com  Bran  or  Sn^r  Feed. 


Olaeose  Snt^ar  Beflning  Co., 
Chloagro,  HI. 


1014 

1086 
1164 
14M 


1165 

1060 

1S75 
1171 
1415 
1475 


Hopkins  &  Williams  Co... 
O  O.Yoong.. .................... 

D.  B.  Keyser. 

C.  H.  Klrby 

J.  K.  Wad4lngton ............ 


John  Rankin  St  Co., 

Chloago,  HI. 

C.  T.  MoU  &  Co .-.. 

Wni.  T.  Reynold*  St  Co., 

Poo^hkeepsle,  N.  T. 

C.  A.  Wilson  A  Co.. ................. 

CnuM.  Pope  Glacose  Co., 

Chloagro,  HL 


B.  A.  Carpenter 

Taylor  Bros.,  Camden,  N.  J. 

Taylor  Bros... .^m... ........ 

Taylor  Bros........ 

W.  O.  Garrison 

Hopkins  A  Lippinoott . ......... 


Newton ... 
Andover ., 
Vail ........ 

Medford.. 
Salem 

ATeraipe 

Vernon.... 


Oeckertown. 


Baleville 

Camden....... 

Camden 

Bridgeton..., 
Moorestown. 

ATorage..., 

7 


18.29 

18.50 

8.44 

8.70 

12.26 

18.98 

18.60 

8.08 

8.70 

12.01 

18.84 

18.50 

8.22 

8.70 

11.94 

18.68 

18.50 

8.68 

8.70 

10.91 

12.54 

18.50 

8.82 

8.70 

12.89 

13.86 

8.44 

12.00 

9.29 

9.19 

8.54 

4.65 

18.71 

8.75 

9.44 

4.80 

1.60 

18.71 

10.68 

U.75 

429 

5.00 

14.74 

9.22 

4.65 



7.92 

8.76 

10.81 

8.08 

1.78 

9.89 

11.22 

10.81 

8.22 

1.78 

18.80 

9.90 

7.70 

......... 

14.16 

9.69 

......... 

6.18 



12.49 

17  00 

15  00 

16  50 

18  00 

19  00 

17  10 


17  00 
16  00 

16  50 

19  00 

17  00 
22  00 

16  00 

17  64 
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NEW  JERSEY  STATE  AGRICULTURAL 


n.    OARBOHYDRATB  FBBDS. 
7.  OereaUne  Feeds. 


1012 
1082 
1187 
1188 
1881 
1460 
1470 
1471 


MAMUPACTUBBft  OB  JOBBIB  AND 
DBALSB. 


Place  of 
Samplipg. 


PBOTEIN. 


8 

£ 

II 


Oereallne  Mfg.  Co., 

Indianapolis,  Ind. 

Hart  4c  lUfif. .........  »......• 

IfcDanolds  &  Lanoe ................ 

Reeve  Harden 

Simmons  &  Maitln»..MM ^, 

SiUey  &  8onM....MM......M.»......M. 

W.  D.  Bogen  &  Ck>........... ......... 

J.  S.  CoUins  &  8on........». ......... 

Hopkins  A  Lippincott... 


Newton 

BranohyiUe , 

Hamburgh 

Deckertown 

Camden , 

Moorestown 

Moorestown..^., 
Moorestown .».., 

ATerage ..m. 


it 

11.68 
10.66 
9.91 
10.69 
11.84 
7.69 
7.81 
7.64 

9.56 


i 

18.19 
14.00 
18.19 
14.00 
10.82 

7 

7.88 

7 


8.74 
7.24 
7.22 
7.08 
8.52 
5.26 
5.22 
5.78 

6.88 


a 

6.07 
7.29 
6.07 
7.29 
7.67 
5.46 
5.45 
5.46 


$19  00 

19  00 

20  00 
20  00 

18  60 
2100 
20  00 
20  60 

19  75 


8.  Horse  Feeds  (Not  Made  trom  Whole  Grains). 


1062 

1176 
1016 

1086 

1088 
1180 

1157 

1064 
1067 


Bel7idere  Flour  Mill  Co.. 

Belvidere,  N.  J.... 


P.  O'Blenis,  Paterson, 

A.  D.  Cornell, 

Stillwater, 


,  N.  J...| 
N.  J...-| 


C.  H.  Crisman, 

Branchyille,  N.  J... 


Luther  Emery,  Portland,  Pa.! 
(Albertson  <&  Davison, 
Columbia, :~ 

Joseph  English, 

Paterson, 


.nd.  Pa.-} 
>n,  y 
N.J.)...j 

,  N.  J...| 


Reeve  Harden, 

Hamburg,  N.  J... 


W.  H.  IngersoU,  Hamburg,. 


.(Hercules).. 


W.  H.  IngersoU.  Hamburg,! 
N.  J.  (Utility) / 


IngredienU, 

Rye  bran  and 
middlings, 
corn,  oats, 
com  ears  and 
Vim  Oat  Feed, 

Hominy,  oat) 
feed,  com  and  V 
middlings....... ) 

Oats,  hominy) 
and  wheats 
bran J 

Com,  rye.  oats," 
wheat  bran 
and  buck- 
wheat mid- 
dlings  

Com.  rye  and  I 
wheat  bran.../ 

Hominy,  oat) 
chop  and  rye  > 
middlings......  j 

Cerealine  feed 
No.  2,  oats, 
wheat  bran 
and  rye  mid- 
dlings  

Hominy,  oats, 
wheat  or  rye 
middlings 
and  buck- 
wheat mid- 
dlings............ 


10.68 

........ 

8.69 



6.26 

11.66 



6.l2 



9.79 

11.11 



6.28 



5.80 

U.21 

8.96 



S.29 

8.96 

2.70 



1.96 

10.68 



7.24 



8.79 

12.26 

6.05 



4.88 

18.77 

10.00 

6.88 

5.00 

4.92 

10.66 

10.00 

6.88 

4.60 

6.00 

18  00 

20  00 
28  00 

22  00 

22  00 
20  00 

22  00 

22  00 
20  00 
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II.    OABBOHYDRATB  FHDDS. 
S.    Hone  Feeds  (Not   M»de  from  Whole  Grains)— Ck>n. 


KlJajPAOrUBER  OB  JOBBBB  IHD 
DBALEB. 


Jaqni &  Co.,  If  orristown, 
I.  B.  Keener,  Belyldeie,  N.  J. 


.N.J.j 

{ 


Q.  K.  A  O.  H.  McMurtrie, 
Belyldere.  N.  J», 


G.  K.  A  O.  H.  If  oMurtrie. 
Belvidere,  N.  J.. 


Porsel  MUl  and  Coal  Co. 
PhUUpBlraig. 


to..       f 


P.  J.  Staats,  Bound  Brook,  N.  J. 

J.  A.  Wintermnte,  J 

MlddleyiUe,  N.  J. t 

J.  E.  Stevenson  Co.,  / 

Trenton,  N.  J.........  \ 

AUen  A  Stnlts,  Trenton,  N.  J.  | 

F.  a  Williams,  Baston,  Pa....... 

F.  a  WUUams,  Baston,  Pa.. 

N.  Da  fiord,  HackettRtown,/ 
N.J.  (Cltj  Feed) 1 

J.  J,  BeU,  New  Milford,  N.  J..  | 


Place  of 
Sampling. 


IngredietUt, 

Hominy  and) 
Chester  Stock  V 
Food .«.) 

Com.  oats,  rye 
bran  and 
middlings. 

Com 
m.. 

and    

screenings, 

Com.  oai 
midd 

and    

screenings 

Horn, 
cho 
and 
bran 

Com  and  oat  feed, 

Com.  rye  and) 
hominy / 

Com,  oats  andl 
bran...... / 

Com,  oatB  and) 
bran / 

No.  1 «.. 

No.  Z..,» 

Com  ears  and) 
oat  tailings...  / 

Victor,  Quaker,  \ 
com,  ttc......  i 

Average -^m 


rn,  oatl^  ryel 
aiddllngsl 
Ad  wheatf 
creenings. .»  J 

»at8.  ryel 
difngsl 
wheatf 
ttings.«.J 

niny,  oati 
op,  com! 
d  wheatf 
in J 


pbothm. 


10.00 


10.00 


9.86 
10.62 

9.71 
10.81 

9.29 

8.98 
9.90 

10.06 

10.69 

10.91 
10.01 

8.01 
9.28 
10.38  


6.60 
8.81 

8.46 
8.16 

6.28 

8.81 
6.24 

4.16 

4.19 

8.80 
4.96 

8.61 
4.11 
4.66 


8.00 


8.00 


8.84  in  00 


2.86 
6.89 

4.19 

4.29 

4.86 
8 

2.94 

4.96 

2.48 
4.01 

6.72 
9.98 
6.88 


11 


18  00 
28  00 

22  00 

19  00 

2100 

20  00 

22  00 

20  00 

28  00 
20  00 

16  00 
2100 

80  68 


9.    CHiester  Stock  Food. 


Buftalo,  N.  T. 

(A.  J.  dapp,  N.  Y  City,  Agent) 

1146 

Deckertown 

7.26 

U.60 

8.12 

4.20 

12.16 

16  00 

10R8 

A.  B.  Albert «.... 

Danville-« 

Oradell 

7.68 
7.44 

11.60 
11.60 

8.26 
8.88 

4.20 
4.20 

10.92 
12.89 

20  00 

1237 

Wm.  YeldranA  Sons............'.... 

19  00 

1371 

A.  Gray  A  Co. .^.-.^  ................. 

Dunellen 

7.44 

11.80 

8.28 

4.20 

11.66 

19  00 

10» 

J.  B.  Titman 

Sparta. 

7.90 

10.40 

8.26 

8.27 

^0.77 

19  00 

U44 

C.  A.  Wilson  &  Co » 

Deckertown........ 

7.79 

U.60 

8.21 

4.20 

9.70 

16  80 

lli6 

Jaqui  A  Co. ..«, 

7.79 

11.60 

8.99 

4.20 

9.90 

20  00 

\m 

A.  L.  Cadmus......... ......M. ........ 

G.  K.  and  0.  H.  McMurtrie 

E.  A.  Carpenter ...m. 

Plainfleld. .......... 

7.10 
7.10 
6.87 

11.60 
11.60 
9.19 

8.16 
8.40 
8.66 

4.20 
4.20 
8.46 

10.46 
10.89 
12.27 

16  00 

MM 

Belvidere 

19  00 

1081 

Baleyllle. ~ 

17  00 

Average 

7.48 

3.86 

11.11 

18  76 
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NEW  JERSEY  STATE  AGRICULTURAL 


IL    OABBOH7DRATB  FBBDS. 
10.    Friend'a  Oonoentnktod   Dairy  Feed. 


1 

PROTEIN. 

PAT. 

K 

MAMtJFACTURBB  OR  JOBBER  AND 
DBALSR. 

Place  of 

i 
1 

O 

a 

1 

1 

O 

i 

11 

Illii9c»tine  Oat  Meal  Co., 

Muscatine,  Iowa. 

^ 

H 

It 

it 

It 

1021 

E.  J.  Hardin 

Allamachy 

7.15 

10.70 

8.18 

3.70 

22.47 

816  00 

1016 

Hopkins  A  Williams  Co 

Newton ^ 

7.68 

10.70 

8.19 

8.70 

22.12 

16  60 

1887 

Sharpless  &  Bro... 

Camden 

8.64 

10.70 

8.88 

8.70 

20.28 

15  oa 

14» 

Colkitt  &  Thomson........ . 

Mount  Holly 

8.41 

10.70 

8.85 

8.70 

28.86 

17  00 

ATerage 

7.08 

— 

3.39 

22.18 

16  13 

11.    other  Dairy  Feeds. 


1860 
1872 
1482 
1079 
1187 
1208 


C.  H-Kirby .., 

Taylor  Bros.  (No.  2) ...., 
Taylor  Bros.  (No.  2)....., 
Warren  Beatty... 

J.  A.  Lydecker -»......« 

J.  C.  Smith  <&  Wallace  Co 


Medford 

Camden. , 

Camden 

Halnesburg .., 
PateiBon...^.... 
Newark... 


12.48 

8.24 

5.29 

11.11 

12.62 

3.58 

8.06 

8.62 

10.48 

12.00 

8.54 

2.75 

10.78 

7.47 

.....M*. 

8.84 

6.88 

10.61 

7.42 

...»*M. 

7.88 

12.81 

12.00 

5.00 

5.00 

6.06 

18  50 

16  00 

19  00 

17  00 

20  OCT 

19  oa 


18.    Oat  Feeds. 


1006 
1171 
1240 
1852 
1290 
1288 


1124 
1818 

1188 

1068 
1218 

1878 
1844 
1889 


Amer.  Cereal  Co.'sTim  Feed. 

Hopkins  &  Williams  Co 

Joseph  English................ 

Jaqni&Co 

C.  H.Klrby 

P.  J.Staats. 

Meyer  &  I>eVogel .. 


Akron  Cereal  Co.'s 

Boyal  Feed. 

A.  D.  Cornell ..» 

J.  H.  Ashton.. »M 

A.  E.  Howe's  Oat  Chop. 

Joseph  English 

F.  K.  Fish's  Oat  Chop. 

W.  H.  Ingersoll ».. 

Joseph  Benedict.  .....««• 

Maaufiaotarer  Unknown. 
Taylor  Bros ............................ 

Sitley  A  8on».....M.....»«» „, 

Bharpleas  &  Bro.«. 


Newton ».. 

Paterson 

Morri^town...«M. 

Medford.... 

Bound  Brook.... 
Paterson. 

ATorage 

StiUwater. 

Trenton 

Paterson» 

Hamburg ^ 

EUzabeth 

Camden 

Camden.. 

(Camden.. 


6.66 

6.80 

2.89 

2.58 

25.10 

6.87 

6.80 

2.57 

2.58 

26.68 

5.84 

6.80 

2.28 

2.58 

28.40 

4.58 

6.80 

2.06 

2.58 

28.96 

4.01 

6.80 

1.49 

2.58 

81.28 

6.02 

6.80 

2.87 

2.58 

28.00 

5.64 



8.19 



88.06 

7.86 

8.25 

8.76 

4.14 

22.71 

7.27 

8.25 

8.24 

4.14 

22.78 

2.61 

8.58 

1.22 

1.27 

82.07 

2.46 

1.00 

0.91 

1.00 

82.22 

2.98 

1.00 

l.U 

1.00 

81.58 

7.79 

8.75 

8.24 

2.56 

21.58 

8.82 

8.75 

1.20 

2.56 

81.42 

2.46 

...».«. 

1.08 

......... 

82.41 

14  50 

15  00 

16  0& 

17  00 

18  00 


16  1» 


16  00 
16  00 


15  i» 


15  00 
17  00 


15j)0 
'i4» 
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n.    OABBOH7DBATB  FBBDS. 
13.    Da  Fi  Com  and  Oat  Feed. 


i 

o 
3. 


UM 


KANUFACTUBBB  OB  JOBBER  AND 
DXALBB. 


Klswora&  Si  Co.,  Bultalo,  N.  Y. 
J.  K.  WaddlDgton . 


Place  of 
Sampling. 


Salem........  ...-.-. 


PBOTBIN. 


it 

8.70 


it 

8.80 


8.18 


it 

8.00 


S 

2 
I. 


14.88 119  00 


14.    Durham  Com  and  Oat  Feed. 


1188 


David  OUver,  JoUet,  HI. 
J.  H.  Blaa7elt  &  8ons.»..... 


Ridgewood .. 


7.47 


9.46 


2.80 


8.92 


18.08 


20  00 


Iff.    Mleoellaneona  Feeds. 


1174 


1260 


1489 


18S1 
1180 
15U 

1045 
1104 
1207 

1210 

mi 

1118 

1296 
1807 

1861 
1862 
U06 


The  Bennett  *  Mlllett  Co., 

GonTemeor,  N.  Y. 

Cloyer  IfeaL    P.  O'filenls......* 

Miner  BUlUard  MIU  Co., 

WUkestmrre,  Pa. 

Star  Chop.    F.C.  Doniu.... ...... 

E.  P.  MaeUer,  Chioago,  HI. 

Sugar  Beet  Feed. 

Kyner  &  Looker...... 

American  Cereal  Co., 

Chioago,  HI. 

Hulled  Oats.    T.  C.  Dugan.»... 

Tho  Hndnnt  Co., 

Terre  Haute,  Ind. 

Mainline.    Sittey  <&  Son......... 

Qroand  Oats.    Taylor  Bros............ 

BadeyMeaL 

Th06.  Eggert  4c  Co 

Com  Meal.    J.  C.  EUett 

•Cracked  COTn.    N.  Dofford.. 

Yellow  Feed 

J.  C.  Smitb  A  Wallace  Co 

Company  Peed. 

Wilkinaon,  Oaddls  &  Co....... 

Mixed  Feed. 

Wilkinson,  Gaddii  A  Co 

Rice  Feed         # 

Pnrsel  Bfilling  and  Coal  Co...... 

Rice  Feed.    John  D.  HoflEknan....... 

Mixed  Fted  (Tolls) 

W.  H.  H.  Wyckoff.. 


Paterson... 


Hackensaok. 


Boonton..... 


Camden  ...... 

Camden....... 


Rye  Bran.    C.  H.  Kirby. 

Ryelfiddlings.    C.  H.  Kirby.. 
Rye  Feed.    T.  A.  Ward 


New  Bmnswick. 


Perth  Amboy... 
Branch  ville  ...., 
Hackettstown... 


Newark.... 
Newark.... 
Newark.... 


Philllpeburg. 
Lebanon........ 


Raritan 

Medford....... 

Medford. 

Freehold 


5.76 



8.88 

MM 

29.21 

7.79 

7.75 

4.56 

4.00 

11.86 

8.24 

10.77 

0.88 

1.16 

19.15 

16.20 



7.57 

10.42 

10.00 

9.08 

8.86 

6.81 

10.02 



4.88 



18.92 

18.84 

........ 

4.60 

•  ..M.M. 

12.79 

9.07 

........ 

4.80 

...»MM 

...MM.. 

9.29 



8.87 



...M.M. 

7.79 

7.60 

8.89 

8.00 

7.69 

10.19 

4.29 

...MM.. 

8.95 

8.76 

...««.. 

8.87 

....MM. 

5.17 

11.15 

.....MM 

8.85 

.....M.. 

•  ••..M.. 

10.71 



10.02 





9.62 



8.86 



8.87 

18.28 

2.68 

...MMM 

2.61 

8.82 

„.. 

1.81 

1.22 

9.00 

......... 

1.88 

....MM. 

1.70 

40  00 


20  00 


15  00 


80  00 


19  50 
25  00 

22  00 
22  00 
22  00 

19  00 

19  50 
18  00 

17  00 

20  00 

18  60 

17  60 

18  00 
28  00 


*One-ibnrth  heart  removed  in  cracking. 
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NEW  JERSEY  STATE  AGRICULTURAL 


UL    FBBDS  MADB  FBOM  WHOLB  OBAINS. 
1.    Horse  Feeds. 


1 

I 

1 

MANUFAGTUBSB  AND  PLACB  OT 
SAMPLXNG. 

Ingredients. 

^ 

1 

I 

1 

1 

i 

u 

J^ 

* 

* 

1?0t 

Q.  N.  AlpftURh.  Hlffh  Bridge. 

Com,  rye.  oats... — 

Com,  rye.  oats. ................ 

10.08 

8  ?n 

8.58't21  00 

1080 

Warren  Beatty,  Hainesburg...^ 

9.61 

8.48 

4.68 

22  00 

UTS 

BelYldere  Flour.  If  iU  Co.,  Belyidere. 

Cora,  rye,  oats. »....»......— . 

9.78 

8.19 

7.02 

28  00 

1140 

•A.  D.  Cornell.  SUUwater. . 

Com,  rye,  oats...— ...—... 

9.82 

8.18 

8.79 

22  00 

1097 

J.  Crisman,  Branchville.. .^, 

Com.  rye,  oats.-..—....—. 

11.04 

3.98 

8.82 

22  00 

1087 

G.  H.  Dorland,  Blalrstown.^^.......^. 

Com.  rye,  oats....— ......... 

10.56 

8.88 

5.89 

22  00 

1102 

Nelson  Dofford.  Hackettstown.....^. 

Com.  rye,  oats,  com  ears... 

8.86 

8.45 

4.71 

30  oa 

1088 

fBagle  Flouring  Mills. 

AckennauYllle,  Pa...... 

Com.  rye,  oats.— -—...— 

9.98 

8.55 

4.60 

22  00 

1106 

Oeo.  W.  Fisher,  Anderson... ...»^....» 

Com.  rye.  oats....— ......— 

8.76 

8.60 

6.04 

22  00 

1274 

tFlemington  Milling  Co.,  Flemington 
E.  J.  Huff,  Blairstown 

Oats,  wheat 

9.78 

4  58 

2.87 

28  00 

1090 

Com.  rye.  oats....— .»— 

9.39 

2.78 

8.72 

22  00 

1001 

James  Hutcbinson.  Delaware.....-—. 

10.46 

4.16 

2.75 

20  00 

1108 

J.  8.  Hance,  Haokettstown ........—.. 

Cora  ears.  rye.  oats — 

8.76 

2.88 

7.92 

22Q|» 

1278 

tHiggins  &  Bros.,  Three  Bridges. 

Com.  oats,  wheat........ 

10.18 

4.28 

2.68 

28  00 

1109 

Wm.  Larison,  Washington .— „ 

Com  ears,  rye,  oats -... 

8.91 

8.65 

7.11 

18  00 

1048 

McDanolds  &  Lance,  Branchyille.... 

Com,  rye,  oats — -.. 

11.10 

8.44 

8.68 

22  00 

111? 

Opdyke  &  Son,  Washington... 

Pursel  Milling  and  Coal  Co.. 

PhiUipsburg 

7.79 

8  47 

7.67 

22  00 

1116 

Com,  rye,  oats -«......-.. 

11.42 

4.71 

4.02 

22  00 

1118 

fD.  P.  Reeves,  New  Hampton 

Com.  rye,  oats,  com  ears... 
Cora  ears,  rye,  oats ^. 

9.89 

8  81 

4.85 

20  00 

1096 

W.  H.  SUres,  Warrington...—. — -. 

8.54 

2.82 

5.18 

20  00 

1119 

8.  Sbillinger  &  firo.,  StewartsWlle... 

Cora,  rye,  oats.-.— ...— 

9.82 

8.85 

2.28 

20  00 

1198 

J.  C.  8mitb  &  Wallace  Co..  Newark.. 
tfJ.  C.  Smith  &  Wallace  Co.,  Newark. 

Cora,  rye,  oats -...—•••—• 

10.19 
8.78 

4.59 
8.47 

10.61 
7.66 

21  60 

1364 

Com,  rye,  oats....— .-. 

2160 

1190 

M.  M.  Simonson.  Newark -- 

Com,  rye,  oats...— m.— 

9.10 

8.95 

5.56 

20  00 

1098 

2H.  D.  Wbito  &  Son.  Beattystown. 

•*8amL  Wildrick,  Townsbury 

11  95 

8  84 

4  51 

22  00 

11?? 

Com  ears,  rye,  oats 

8.76 
10.99 

8.12 
4.82 

6.01 
5.02 

22  00 

1884 

Saml.  Anderson,  Hammonton. ...»—. 

Com,  oats,  wheat.-....— 

25  00 

1 

Average , 

9.76 

3.6S 

5.09 

2166 

T 

*  Stock  of  Fold  Bros.,  Sparta. 

t  Stock  of  S.  Hill.  Newton. 

t  Stock  of  R.  F.  Hohenstein,  Westfield. 

IT  Stock  of  J.  M.  Fitts.  Washington. 

ft  Stock  of  C.  Pountney.  Elisabeth. 

I^Stock  of  A.  B.  Albert,  Danville. 

*•  Stock  of  Empire  Steel  and  Iron  Co.,  Oxford. 
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UL    FBBDS  MADB  FROM  WHOLB  GRAINS. 
8«    Com  and  Oats. 


MAMX77ACTUBKB. 


M.  H.  Aoken,  Rahway. „....*., 

W.  N.  Adair,  Rarltan 

Amerman's  Mills,  South  Branch 

P.  K  Apgar,  Weston „.. 

Henry  Banker,  New  Brunswick^ 

R.  B.  Beatty,  North  Branch^ 

*B.  B.  Beatty,  North  Pranch., 

A.  L.  Cadmus,  Plainfield. »......, 

A.  Cyphers,  Ne war lu ». 


TbOB.  E^gert  <Sc  Co.,  Perth  Amboy 

Flthian  A  Pennell,  Bridgeton 

Flemington  Milling  Co.,  Flemlngton.» 

H.  A.  Ford,  AUentowa ^ 

C.  Frank  French,  Plainfield.  .„ ..„„. ...« 

R.  Hanoe,  Red  Bank 

HlgginsA  Bros.,  Three  Bridges.. »» 

L.  L.  Holoombe,  Fleniington.......M , 

J.  T.  Johnson,  Brldgeton.. „»^ « , 

Q.  H.  Kirfoy,  AUentowu ^^.....-. „. 

G.  Q.  Moon  &  Co.,  Blngbamton,  N.  Y «. 

*DaTid  Neff,  North  Branch , 

The  Paul  T.  Norton  Co.,  Elizabeth.... 

A.  BockafeUow,  Flemington , 

Bitley  ASon,  Camden ».. ..., 

C.  H.  Snyder  &  Son,  Freehold.. 

Taylor  Bros.,  Camden. « , 

K.  8.  Van  Derveer,  North  Branch  Depot 

Van  Zandt  &  Voorhees,  Plainfield «......., 

Vineland  Grain  Co.,  Vineland « »., 

T.  A.  Ward,  Freehold , 

•H.  D.  White  &  Son,  Beattystown «., 

J.  P.  Wyckoff,  Manasquan 


Place  of 
Sampling. 


Rahway 

Raritan 

Elizabeth..... ... 

New  Brunswick 

New  Brunswick 

North  Branch 

North  Branch 

Plainfield. 

Newark 

Perth  Amboy. ..„.., 

Brldgeton.  „ 

Plainfield 

AUenlown 

Plainfield.« 

Red  Bank« 

Three  Bridges. 

Flemington 

Brldgeton 

AUentown 

Branch  ville.« 

North  Branch.^ 

Elizabeth 

Flemington 

Camden «. 

Freehold 

Hammonton 

No.  Branch  Depot, 

Plainfield.^ 

Vineland 

Freehold « 

Danville 

Manasquan  « ». 

Average 


10.08 

10.25 
9.62 

10.01 
9.56 

10.42 
8.80 
8.70 
9.51 
9.51 

10.76 
8.70 

10.69 
8.53 

10.13 
9,79 
9.61 

11.28 

10.85 
7.90 
9.84 
9.28 
9.45 

11.51 
9.23 

10.42 
9.16 
9.89 

10.42 
9.90 
7.50 

10.46 

9.69 


& 


4.14 
4.29 
4.89 

4.75 

4.24 

4.42 

8.90 

8. 68 

4.18  2 

4.47  2 

5.14 

4.22 

4.78 

4.27 

4.72 

4.57 

4.77 

5.12 

4.84 


8.8B 
4.67 
4.54 
4.53 
6.90 
4.51 
4.57 
3.96 
4.24 
4.80 
4.69 
3.31 
4.60 

4,47 


822  00 
20  00 
20  00 
20  00 
SO  00 

18  00 
16  00 
20  00 
22  00 
22  00 

22  00 

20  50 
2100 

21  00 
24  00 
20  00 

20  00 
24  00 

21  00 
2100 
20  00 

19  40 

20  00 
2100 

23  00 
26  00 
18  00 
2100 

22  00 

24  00 
18  00 
22  00 
20  00 


*  Com  SMS  and  oats. 
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NEW  JERSEY  STATE  AGRICULTURAL 


m.    FBBDS  MADB  FROM   WHOIiE  GRAINS. 
3.    Com  Ear  or  Cob  Meal. 


I 


MANT7FA.CTUBBR. 


12921  G.N.AIpaogh „ „.., 

12M  R.  B.  B«att7 

1061  Belvldere  Flouring  MiU  Ck>.. 

U48  A.  D.  Cornell ^..« 

1066  Thomas  Craig ^.....^ 

1101  NelBon  Dufford......^ 

1065  W.  H.  IngerBoU 

1859  C.  H.  Klrby ^... 

1110  Wm.  LarlBon 

1802  David  Neff ^ 

1806  W.  H.  H.  Wyckoff. 


Place  of 
Sampling. 


High  Bridge..^. 
North  Branch.. 
Belvidere.^^.... 

Stillwater 

Buttzvllle.. 

HackettBtown.. 
Hamborg...— .» 
Medford......^.. 

Washington..... 

North  Branch.. 
Raritan  ........... 

Average 


^ 

of 

fi 

1> 

i 

7.44 

8.52 

8.01 

3.88 

6.87 

8.84 

8.93 

3.86 

6.87 

2.52 

7.21 

8.58 

7.90 

3.65 

9.39 

4.26 

7.27 

8.19 

7.79 

8.41 

7.83 

8.72 

7.73 

3.62 

0* 


15.87 
t  4.25 
,8.20 
i4.75 
!  5.62 
S6.47 
)  6.82 
13.94 
»8.20 
15.98 
!  5.39 
15.90 


814  GO 
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IV.    POUItTBT,  STOCK  AND  OONDIMBNTAL  FOODS. 

1.    H.  O.  Pooltry  Feed. 


1 

• 

1 

ICAKUPACTUBXR  OB  JOBBBB  AND 
DBALKR. 

Place  of 
Sampling. 

pBOTinr. 

FAT. 

1 

I 

1 

1 

'6 

1 

1 

11 

190O 
1328 

Tbe  n.  O.  Co.,  BnilUo,  N.  T. 

A.  Cyphen....^ ^ — ,^„^ 

F.  C  Dnnn , 

Job.  Benedict 

J.  a  Mlddleton ....... 

J.  E.  StereiiMm  Co. 

H.  A.  Ford. 

HopUns  A  lippinoott...... 

Newark « 

Hackensack 

Elisabeth 

17.06 
17.18 
17.29 
17.46 
16.91 
18.00 
17.78 

17.59 

17.00 
17. OC 
17.00 
17.00 
17.00 
17.C0 
17.00 

i 

5.12 
5.92 
5.18 
5.40 
6.89 
5.82 
5.42 

8.53 

5.50 
5.60 
5.50 
5.60 
6.60 
5.50 
6.90 

4.19 
5.08 
4.60 
4.22 
4.87 
5.48 
4.89 

4.67 

880  00 
86  00 
80  00 

1S» 
1S11 

Camden.. » 

Trenton«M... 

80  00 
80  00 

Ma 

Allen  town..^.....» 
Mooreatown 

Average .......... 

29  00 
82  00 

80  88 

8.    H.  O.  Soratching  Feed. 


The  H.  O.  Co.,  Bnflalo,  N.  Y. 

1884 

J.  a  Middleton 

Camden 

12.26 

...MM.. 

4.65 

85  00 

14M 

Colkitt&Thomftm..       ». 

Mount  Holly. 

12.88 



4.20 





29  00 

3.    Amerloan  Poultry  Food. 


American  Cereal  Co., 

Chloago,  HL 

1128 

C.  A.  WilBon  A  Co 

Deokertown...M... 

12.70 

18.96 

6.51 

5.49 

4.69 

26  00 

1440 

C.  W.  Rnftfell 

New  Brunswick.. 

18.28 

18.96 

6.62 

5.49 

4.79 

80  00 

4.    Other  Poultry  Feeds. 


1484 


Old  Fbwl  Mixture.     Samuel 
Anderson ..mmm  .„ 


PonltrjFeed.  Hopkins  &  Lip- 
pin  cott......MM.....MM 

Poultry  Feed.  The  Paul  T. 
Norton  CO.......M 

Fidelity  Food  for  Young 
Chickii.  Pineland  Incuba- 
tor and  Brooder  Co 


Wheat  Screenings.  W.Kimble 


Sammonton. 

Sfoorestown........ 

Elizabeth ........  M.. 

Jameeburg......MM 

Rio  Qrande „.. 


17.86 

....MM. 

5.72 

4.26 

18.28 

.MMM.. 

9.11 

...MMM 

7.46 

16.46 

4.44 



4.60 

19.85 

20.47 

6.67 

8.68 

12.91 

M.. 

5.89 

4.12 

26  00 
80  00 
28  00 


18  00 


ff.    BUtohford's  Calf  MeaL 


JohnW 


1189 
1242 


Barwell, 

Wankeg^n, 

C.  A.  Wilson  &  Co . 

Joi.  Benedict....M.. 

W.  D.  Sogers  &  Co........mm. 


ni. 


Deckertown . 

Elisabeth 

Mooreatown.. 

ATeraipe 


24.65 

82.00 

5.28 

5.00 

4.69 

25.08 

82.00 

5.42 

6.00 

4.94 

24.98 

82.00 

5.22 

5.00 

4.86 

84.90 



6.89 



4.66 

65  00 
70  00 
70  00 

68  88 
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NEW  JERSEY  STATE  AGRICULTURAL 


IV.    POULTRY,  STOOK  AND  OONDIMBNTAL  FOODa 
6.    American  Oalf  McaL 


lUO 

ino 


MAMUFACTURSB  OB  JOBBIB  UVD 
DBALBB. 


American  Oereal  Co., 

OhieacOf  HL 

C.  A.  Wilson  A  Oo.........^.....^^ 

J.  B.  Steyenaon  Co...  .^.........^ 


PUceof 
SampUog. 


Deckertown.. 
Trenton  „ 

Arerag^ ...... 


it 

18.01 
16.88 

17.4i 


1 


17.«7 
17.«7 


i 

7.71 
8.29 

8.01 


it 

6.87 
6.«7 


i 

s 

u 


2.70ftt00 


1.04 
S.82 


A  00 


.  7.    Banner  Stock  Food. 

1MR 

Banner  Food  Co., 

Auburn,  N.  Y. 

Hart&rilff 

Newton 

23.84 

8.40 

160  00 

8.    Banm's  Horse  and  Stock  Feed. 

1f5H 

Baumi's  Castorlne  Co., 

Syracuse,  N.  Y. 

C.  H.  Klrby ..^ 

Medford 

24.84 

t0.20 

18.82 

»0  00 

9.    Animal  MeaL 

The  Bowker  Co., 

1061 

White  Rock  Lime  and  Cement 
Co 

McAfee 

40.98 

42.00 

7.62 

46  00 

1248 

Jos.  Benedict 

Elisabeth . 

48.06 

80.00 

8.62 

6.00 

46  00 

1466 

W.  D.  Rogers  &  Co. 

Moorestown 

Elisabeth 

42.18 
68.69 

80.00 

8.79 
14.92 

20.00 

-• •— 

no  00 

1244 

•Jos.  Benedict 

60  00 

M.  I«.  Shoemaker  *  Co., 

Philadelphia,  Pa. 

1B96 

fSamnel  Anderson... 

Hammonton 

60.91 



18.01 





68  00 

•Ground  Beef  Scrap. 

t  Ground  Meat  for  Poultry. 

t  Ether  extract^  including  much  sulphur. 
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» 

OUARANTEES. 

The  object  of  the  law  in  requiring  the  collection  and  analysis  of 
the  samples  of  feeds  which  have  been  herein  reported,  is  primarily 
to  determine  to  what  extent  the  law  has  been  observed  and  wherein 
it  has  been  violated.  A  survey  of  the  entire  lot  of  samples  which 
have  been  coUected  for  this  inspection  develops  the  fact  that  of  the 
529  received,  118  are  not  required  by  the  law  to  be  guaranteed  ;  of 
the  411  remaining,  331  were  found  guaranteed  or  guarantees  have 
been  filed  at  the  Experiment  Station,  5  were  accompanied  by  a  mere 
statement  of  the  ingredients  and  75  were  devoid  of  any  tag,  state- 
ment or  information  of  any  character. 

Of  the  469  samples  which  have  been  analysed,  the  law  does  not 
require  a  guarantee  in  the  case  of  111.  Sixty-four  of  the  remaining 
358  have  no  guarantees,  although  in  a  number  of  the  horse  feeds  the 
ingredients  were  given  ;  and  of  the  289  samples  which  have  guaran- 
tees, 174  only  are  substantially  as  guaranteed.  To  state  the  situa- 
tion in  another  form,  of  the  samples  which  the  law  requires  to  be 
guaranteed  and  which  have  been  analysed,  17.9  per  cent,  are  not 
guaranteed  at  all  and  only  48.6  per  cent,  are  guaranteed  correctly. 
An  inspection  of  the  tables  develops  the  fact  that  of  the  115  samples 
which  fail  to  reach  guarantee,  67  are  deficient  in  protein,  28  in  fat 
and  20  in  both  of  these  nutrients.  There  are,  therefore,  among  the 
289  guaranteed  samples  87  instances  of  a  deficiency  in  the  most  im- 
portant constituent  of  a  purchased  feed.  A  more  detailed  review  of 
the  deficiencies  follows. 

I.    PROTBIN  FBBDS. 
CoitQiweed  Keal. 

The  thirty-seven  samples  of  cottonseed  meal  were  with  one  excep- 
tion accompanied  by  a  guarantee,  which  guarantee  was  uniformly  43 
per  cent  of  protein  and  9  per  cent,  of  fat.  The  actual  composition  of 
the  Samples  analysed  is  far  from  showing  the  same  uniformity,  since 
it  ranges  in  protein  from  about  5  per  cent,  below  guarantee  in  sample 
No.  1467  to  about  5^  per  cent  above  in*  sample  No.  1379  (if  we  ex- 
cept No.  1542,  containing  51.49  per  cent,  a  sample  from  old  stock 
which  perhaps  does  not  represent  the  product  at  the  present  titne), 
and  in  fat  from  3.38  per  cent  above  guarantee  in  sample  No.  1467  - 
to  1.28  per  cent,  below  in  sample  No.  1052.  Of  the  thirty-six  samples 
with  guarantees.  No.  1172,  one  of  the  American  Cotton  Oil  Company's 
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eleven  samples  ;  No.  1502,  one  of  the  fifteen  samples  of  the  *'  Cofco  " 
(Cotton  Oil  &  Fiber  Company's)  brand,  and  Nos.  1330,  1467  and 
1468,  or  all  of  the  samples  of  the  **OwP'  brand  (F.  W.  Erode  & 
Company)  are  below  guarantee  in  protein.  No.  1330  is  not  materi- 
ally below,  but  it  is  low  in  fat  also,  whereas  Nos.  1467  and  1468  are 
high  in  fat  content.  Of  the  remaining  thirty-one  samples  above 
guarantee  in  protein,  five  are  materially  below  in  their  content  of  fat. 
The  sample  without  guarantee,  No.  1544  (Sledge  &  Wells  Company), 
is  lower  in  protein  than  the  guarantee  of  the  others.  The  remaining 
twenty-six  samples  are  excellent  in  this  respect. 

Of  the  sixty-eight  samples  of  linseed  meal,  the  forty-three  samples 
of  the  American  Linseed  Company's  goods  were  all  accompanied  by 
the  uniform  guarantee  of  32  per  cent,  of  protein  and  5  per  cent,  of  fat 
The  guarantee  of  fat  is  exceeded  in  every  case,  but  in  seven  samples  the 
content  of  protein  is  deficient  by  more  than  one-half  of  one  per  cent. 

Of  the  remaining  twenty-five  samples,  the  nine  of  T.  J.  Preston  and 
the  three  of  Sitley  &  Son,  are  also  guaranteed  32  per  cent  of  protein 
and  5  per  cent  of  fat,  and  all  but  one  of  Sitley  &  Son's  exceed  these 
guarantees.  The  one  in  question  is  4.44  per  cent  low  in  protein.  But 
one  other  sample  is  guaranteed,  the  guarantee  in  this  case  being  40.96 
of  protein  and  8.65  per  cent  of  fat  The  sample  contains,  however^ 
but  37.33  per  cent,  of  protein  and  8.07  per  cent,  of  fat,  indicating 
that  it  is  quite  as  good  in  quality  as  any,  but  guaranteed  too  high. 

The  remaining  twelve  samples  were  not  accompanied  by  any  guaran- 
tee, as  may  be  seen  from  the  table.  Among  them  are  ten  with  suffi- 
cient percentages  to  more  than  meet  a  guarantee  of  32  and  5.  Two 
samples,  however.  No.  1232  of  Titus,. Wells  &  Willis,  and  No.  1262, 
of  unknown  source,  and  taken  from  the  stock  of  C.  Pountney,  of 
Elizabeth,  are  low  in  their  content  of  protein,  the  former  containing 
28.74  and  the  latter  but  23.70  per  cent  The  former  contains  9.28 
per  cent  and  the  latter  15.06  per  cent  of  fiber  (woody  matter), 
whereas  linseed  meal,  on  the  average,  contains  but  7.3  per  cent  In 
the  case  of  the  latter  sample,  at  least,  it  would  seem  that  there  has 
been  an  admixture  of  foreign  substance.  The  microscope  reveals  a 
substance  having  the  appearance  of  ground  com  cob,  though  such 
an  adulterant  of  linseed  meal  has  never  been  brought  to  our  atten- 
tion heretofore. 

The  samples  of  Flaxseed  Meal  are  not  required  to  be  guaranteed, 
and  none  were  so  accompanied. 
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Olnten  Meals  and  FaecU, 

Six  samples  of  Chicago  Gluten  Meal  are  reported  with  varying 
guarantees,  one  claiming  36  per  cent,  of  protein,  two  38  per  cent., 
one  39  per  cent.,  and  two  39.50  per  cent.  The  guarantee  of  fat  is 
3.30  in  two  instances  and  3.37  in  the  others.  These  claims  are 
practically  fulfilled,  except  in  the  case  of  the  fat  of  sample  No.  1040, 
and  in  the  case  of  the  protein  in  samples  Nos.  1018  and  1485,  which 
have  the  guarantees  of  39.50  per 'cent.  As  an  explanation  of  the 
discrepancies  it  may  be  stated  that  the  guarantees  in  the  case  of  this 
product  are  computed  on  the  supposition  of  an  absolutely  dry 
material.  Nevertheless  the  law  requires  that  the  statement  on  the 
package  shall  show  the  percentage  it  (the  feeding  stuff  contained 
therein)  contains  of  crude  fat  and  of  crude  protein.  The  Station, 
therefore,  cannot  undertake  to  re-calculate  guarantees,  even  if  the 
sample's  actual  content  of  moisture  were  furnished,  which  is  not  the 
case. 

The  three  samples  of  Davenport  Gluten  Feed  are  quite  uniform  in 
composition  and  uniformly  low  in  protein.  The  single  sample  of 
Waukegan  Gluten  Feed  is  also  low  in  protein. 

Sixteen  samples  of  Buffalo  Gluten  Feed  are  reported,  four  of  which 
were  not  accompanied  by  guarantees.  The  guarantees  which  were 
furnished  vary  from  27  to  28  per  cent  of  protein,  and  from  2  to  3.30 
of  fat  The  analyses  show  that  the  guarantee  of  fat  is  either  exceeded 
or  practically  fulfilled  in  every  case.  In  regard  to  the  protein,  how- 
ever, the  same  can  be  said  in  the  case  of  only  two  of  the  twelve 
samples. 

The  four  samples  of  Rockford  Diamond  Gluten  Feed  and  the  sample 
of  McarshalUovm  Gluten  Feed  exceed  their  guarantees  in  both  protein 
and  fat 

Of  the  seven  samples  of  the  National  Starch  Manufacturing  Com- 
pany's Gluten  Feedy  only  two  are  guaranteed,  and  one  of  these  is 
deficient  in  both  protein  and  fat.  The  two  guarantees  are  quite  dis- 
similar and  the  analyses  of  the  samples  indicate  two  grades,  accord- 
ing to  the  two  guarantees,  viz.,  about  21  per  cent  and  about  28  per 
cent  of  protein. 

Two  other  Gluien  Feeds  appear  in  the  tables,  neither  accompanied 
by  a  guarantee.  In  the  case  of  No.  1340,  the  manufacturer  is  un- 
known ;  in  the  case  of  No.  1255,  it  was  reported  to  be  the  Glucose 
Sugar  Refining  Company.  This  company,  however,  so  far  ia  our 
knowledge  goes,  puts  out  no  brand  of  gluten  f e^  as  low  as  this  one 
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Br«w«rj  Prodaots. 

Fifteen  samples  of  Dried  Brewers^  Chrains  have  been  examined  ;  four 
were  not  guaranteed.  Of  the  deven  with  guarantees,  five,  the  samphs 
of  the  goods  of  J.  C.  Klauder,  of  Philadelphia,  Pa.,  are  found 
to  be  deficient  in  protein.  It  should  be  stated,  however,  that 
the  guarantee  of  this  brand  of  brewers'  grains  is  placed  unusually 
high  without  any  corresponding  increase  in  its  price. 

Twenty-three  samples  of  MaU  Sprouts  have  been  examined ;  eight 
have  no  guarantees  at  all,  and  one  has  a  guarantee  in  protein  only. 
Of  the  remainder,  six  are  low  in  protein,  viz.,  two  of  £.  P.  Mueller's 
six  samples,  both  of  Hottelet  &  Company's  samples,  one  of  M.  6. 
Rankin  &  Company's  two  samples,  and  the  sample  No.  1370  of  un- 
known manufacture. 

"Wheat  Feeds. 

Of  the  seven  wheat  feeds  examined,  three,  those  of  the  American 
Cereal  Company's  Buckeye  Feeds,  were  accompanied  by  a  guarantee. 
These  samples  all  supplied  the  nutrients  practically  as  guaranteed. 
The  sixteen  samples  of  Wheat  Bran  and  the  two  samples  of  Ship  Stiff 
do  not  require  guarantees,  nor  do  the  wheat  feeds  when  consisting  of 
the  unseparated  bran  and  middlings  from  the  manufacture  of  flour. 

H.  O.  Dairy  Feed  and  Oerm  Oil  MeaL 

The  five  samples  of  H.  0.  Dairy  Feed  were  all  accompanied  by  a 
guarantee,  which  in  the  case  of  the  fat  was  uniformly  too  high.  In 
the  case  of  the  protein,  however,  sample  No.  1320  is  the  only  one 
seriously  deficient  The  samples  of  Germ  Oil  Meal  of  the  Cerealine 
Manufacturing  Company  were  not  accompanied  by  any  guarantee. 
In  most  cieusee  the  dealers  in  cerealine  feed  reported  that  the  slabs  of 
unground  cake  were  found  in  the  car  with  the  cerealine  feed. 

n.    OARBOHTDRATB  FBBDS. 
Hominy  Feed* 

There  are  fifteen  manufacturers  of  hominy  feed  represented  by  our 
samples.  Of  these,  eleven  furnish  guarantees  with  thirteen  brands, 
which  in  the  majority  of  cases  correctly  represent  their  quality.  In 
sample  Nos.  1042, 1053, 1060  and  1167,  there  is  a  deficiency  in  protein, 
and  in  samples  Nos.  1023  and  1192,  a  deficiency  in  fat.    The  remaining 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT.  Ill 

seyen  brands  have  no  guarantee  whatever.  They  are  average  brands, 
however,  with  the  exception  of  No.  1035,  which  is  so  deficient  as  to 
render  it  necessary  to  exclude  it  when  computing  the  average.  Upon 
investigation,  it  was  found  to  contain  11.86  per  cent,  of  fiber  (woody 
matter),  whereas  average  hominy  feed  contains  3.6  per  cent,  of  this 
ingredient  It  was  acknowledged  to  be  of  inferior  grade,  on  account 
of  which  it  was  sold  at  $18  instead  of  $19  per  ton.  It  contains 
seventy-three  hundredths  of  the  average  amount  of  protein,  and 
sixty-six  hundredths  of  the  fat  at  ninety-five  hundredths  of  the 
price. 

Mixed  T—d. 

The  eight  samples  of  QuaJcer  Dairy  Feed,  and  the  two  samples  of 
Cbm,  OcUs  and^  Barley  Feed,  all  agree  well  with  their  guarantees. 
Likewise  the  twelve  samples  of  Victor  Com  and  OaiSj  with  the  excep- 
tion of  No.  1213,  which  is  slightly  low  in  its  protein. 

The  eight  samples  of  H.  0.  Horse  Feed  are  correct  in  guarantee  of 
protein  in  every  instance,  but  in  the  case  of  the  fat  the  guarantees 
are  too  high  in  every  instance,  all  but  one  sample  being  more 
than  a  quarter  of  a  per  cent,  less  than  is  guaranteed.  The 
guaranteed  amount  is  4.50  per  cent,  and  the  average  amount  found 
3.89  per  cent. 

Snffar  Feed. 

The  five  sampler  of  com  bran  or  sugar  feed  of  the  Glucose  Sugar 
Refining  Company  are  correctly  guaranteed  in  the  case  of  protein, 
except  in  one  instance,  but  the  guarantee  of  fat  is  higher  than  the 
content  of  the  same,  except  in  one  instance,  and  practically  identical 
in  another.  In  the  sample  of  John  Rankin  &  Company,  the  guaran- 
tee of  fat  is  about  one  per  cent  too  high  ;  in  that  of  Wm.  T.  Reynolds 
&  Company,  the  guarantee  of  protein  is  too  high,  and  in  that  of  the 
Chas.  Pope  Glucose  Company,  both  guarantees  exceed  the  amounts 
found. 

In  the  case  of  the  four  samples  of  the  goods  of  Taylor  Bros,  there 
appears  to  be  some  confusion,  two  only  being  guaranteed,  showing  a 
shortage  of  protein  in  one  instance,  and  great  variations  among  the  four. 

Gerealiae  Feed. 

The  samples  of  cerealine  feeds  show  quite  a  variation,  both  in 
OHnposition  and  guarantee.  The  three  samples  guaranteed  to  con- 
tain 7.88  per  cent  of  protein,  and  5.45  per  cent  of  fat,  contain 
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practically  these  amounte.  Sample  No.  1331  contains  more  than  the 
guaranteed  10.82  per  cent,  of  protein  and  7.57  per  cent  of  fat,  but 
the  four  remaining  samples  fall  short  of  supplying  the  13.19  per 
cent,  of  protein  guaranteed  in  two  instances,  and  the  14  per  cent,  in 
the  other  two,  although  they  do  supply  the  amount  of  fat  which  is 
claimed. 

Horse  Feeds. 

The  twenty-two  horse  feeds  which  are  not  made  from  whole  grains 
ground  together,  are  required  by  law  to  be  accompanied  by  a  guaran- 
tee or  a  statement  of  their  component  parts.  This  is  the  case  in  all  but 
five  instances  in  all  of  which  the  promises  are  practically  fulfilled. 


dtook  and  Dairy  Feeds. 

Ten  samples  of  Chester  Stock  Feed  have  been  analysed.  Eight  are 
guaranteed  to  contain  11.50  per  cent,  of  protein  and  4.20  per  cent, 
of  fat,  whereas  the  other  two  are  guaranteed  lower.  In  no  case  does 
the  content  of  protein  reach  within  several  per  cent,  of  that  guaran- 
teed, while  in  but  three  cases  is  the  content  of  fat  within  a  quarter 
of  a  per  cent,  of  that  guaranteed. 

In  the  case  of  the  samples  of  PriendPs  Concentrated  Dairy  Feed^  not 
one  of  the  four  reaches  its  guarantee  of  protein  and  only  one  of  the 
four  its  guarantee  of  fat. 

Six  additional  Dairy  Feeds  are  reported,  of  which  three  have  guaran- 
tees and  three  have  none.  Of  the  three  which  have,  two  are  deficient 
in  protein. 

Oat  Feeds. 

Eleven  samples  of  oat  feeds  are  reported,  one  of  which  was  not 
accompanied  by  a  guarantee.  Of  the  ten  remaining  samples,  there 
are  only  four  which  practically  satisfy  their  guarantees,  those  which 
do  not  being  two  of  the  six  samples  of  the  Vim  Oat  Feed,  both 
samples  of  Royal  Feed,  and  two  single  samples  of  unknown  manu- 
facture.  One  of  the  three  samples  of  Got  Chop  is  deficient  in  pro- 
tein, being  that  of  A.  E.  Howe,  as  is  also  the  sample  of  Durham 
Com  and  Oat  Feed. 

The  analyses  of  eighteen  samples  of  miscellaneous  feeds  follow  in  the 
tables,  of  which  four  are  accompanied  *by  guarantees,  which  are  found 
to  be  correct,  except  in  the  case  of  the  protein  of  the  Sugar  Beet  Feed. 
Of  the  remaining  fourteen  samples,  the  clover  meal,  hulled  oats,  ground 
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oatB,  corn  meal,  rye  bran,  rje  middlings  and  the  mixed  feed,  con- 
sisting of  the  accumulation  of  millers'  tolls  (pure  grains  ground 
tc^ether),  are  exempt.     The  remainder  should  be  guaranteed. 

m.    FEBDS  MADE   FROM  WHOLE  GRAINS. 

The  feeds  made  from  whole  grains,  or  from  materials  in  their 
natural  state,  are  not  required  to  be  accompanied  by  a  guarantee. 
They  include  :  (1)  The  horse  feeds,  (2)  corn  and  oats,  and  (3)  corn 
ear  or  ''cob"  meal.  Nevertheless,  an  inspection  of  these  goods,  and 
in  fact  of  all  feeds,  is  authorized  by  the  law. 

IV.     POULTRY,  STOOK  AND  OONDIMENTAL  FOODS. 

A  few  of  each  of  these  feeds  have  been  examined.  The  poultry 
feeds  are  all  foods  simply — that  is,  they  supply  nourishment, 
whereas  the  calf  meals  and  other  foods  for  animals  are  medicinal  as 
welL 

Of  the  PaaUry  FeedSj  the  H.  0.  Feed  is  in  every  case  substantially 
as  guaranteed,  except  in  the  fat  of  two  samples,  and  the  American 
Poultry  Food  is  low  in  protein  in  both  of  the  samples.  The  sample 
of  Fidelity  Food  for  Young  Chicks  is  likewise  low  in  protein.  Of 
the  remaining  poultry  feeds,  the  H.  0.  Scratching  Feed  and  the 
Wheat  Screenings,  being  whole  grains,  are  not  required  to  be  guar- 
anteed.    The  other  three  are  derelict  in  this  respect. 

Of  the  Stock  Foods,  the  three  samples  of  Blatchford's  Calf  Meal  are 
all  deficient  in  protein  guaranteed^  the  two  samples  of  American  Calf 
Meal  have  guarantees  substantially  correct,  and  the  sample,  each, 
of  Banner  Stock  Food  and  Baum's  Horse  and  Stock  Feed  were 
accompanied  by  no  guarantee  whatever.  , 

A  few  samples  of  ground  meat  scrap,  etc.,  were  collected.  Upon 
examination,  they  were  found  either  unguaranteed  or  with  guaran- 
tees very  wide  from  the  actual  content,  as,  for  example,  in  the  case 
of  sample  No.  1244,  guaranteed  to  contain  30  per  cent,  of  protein 
and  20  per  cent,  of  fat,  and  actually  containing  53.59  per  cent,  and 
14.92  per  cent,  respectively,  of  these  ingredients. 

THE  AOTUAL  COMPOSITION. 

The  fact  that  certain  feeds  do  or  do  not  furnish  the  nutrients  as 
guaranteed  is  not  the  only  point  of  interest  in  the  examination  of  a 
lot  of  feeds  such  as  has  here  been  reported.     The  average  reader  will 
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inquire  why  there  should  be  so  many  feeds  of  such  different  compo- 
sition, and  why  should  guarantees  be  required.  In  answer  to  such 
questioning,  it  has  been  deemed  that  a  brief  discussion  of  the  origin 
of  these  feeds  and  of  their  actual  composition  may  perhaps  prove 
interesting  at  least,  if  not  helpful  in  their  purchase  and  use.  As 
stated  before,  the  feeds  which  are  characterized  by  a  high  percentage 
of  protein  are  classified  together  as  the  protein  feeds,  and,  similarly, 
those  containing  little  protein  and  considerable  carbohydrates  are 
called  the  carbohydrate  feec^s.  Protein  is  the  flesh-forming  constitu- 
ent, and  might  be  called  the  lean  meat  of  the  animal's  dinner.  The 
carbohydrates,  on  the  other  hand,  are  the  fat-forming  constituents, 
and  consist  either  of  fat  itself  or  of  starch,  sugar,  or  gome  kindred 
product,  which,  when  eaten  by  the  animal,  goes  toward  the  production 
of  fat  or  maintains  the  animal  in  weight  and  warmth,  while  perform- 
ing, with  the  assistance  of  the  protein,  the  work  or  other  purpose  for 
which  it  is  kept.  Scientific  investigation  of  actual  practice  has  dis- 
closed the  fact  that  the  best  results  are  obtained  when,  under  equal 
conditions,  certain  definite  proportions  of  protein  are  present  in  the 
food.  This  proportion  is  called  the  '*  nutritive  ratio."  To  secure 
the  proper  nutritive  ratio  for  the  purpose  in  hand,  protein  feeds  and 
carbohydrate  feeds  must  be  mixed  together,  and,  except  when  more 
progressive  practice  obtains,  most  farm  products  are  carbohydrate 
feeds. 

PROTEIN   FEEDS. 

All  seeds  or  grains  naturally  contain  certain  amounts  of  protein 
and  carbohydrates,  and  either  whole  or  ground,  are  fed  to  the  animals 
of  the  farm,  as  when  corn  is  fed  to  cattle  or  oats  to  horses.  But  man 
has  found  that  certain  portions  only  of  the  grains  are  pleasing  to  his 
own  taste  or  useful  in  his  arts  and  manufactures.  By  machinery  or 
other  manipulation,  therefore,  he  separates  the  portions  which  he 
desires  and  leaves  the  remainder  for  his  cattle. 

Probably  the  most  familiar  practice  of  this  description  is  the  grind- 
ing of  wheat.  The  softer  starchy  portions  are  separated  as  flour,  and 
the  bran  and  middlings  are  left  to  form  protein  feeds  of  great  value 
in  the  feeding  of  animals.  The  manufacture  of  starch,  and  of  glucose, 
which  is  made  from  starch,  likewise  abstracts  from  corn  the  most  of 
its  carbohydrates,  leaving  a  residue  which  is  ground  up  to  form  a 
gluten  feed.  In  the  manufacture  of  beer  and  whisky,  the  starch  is 
likewise  abstracted  for  fermentation,  and  the  exhausted  brewers'  or 
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distillers'  grains,  when  dried  to  prevent  further  fermentation,  form 
another  feed  rich  in  protein. 

On  the  other  hand,  the  oils  of  seeds  in  many  instances  are  of  great 
value  in  the  arts,  and,  being  removed  by  pressure  or  other  process, 
leave  residues  rich  in  protein,  as,  for  example,  the  linseed  meal  from 
the  manufacture  of  linseed  oil. 

These  residues,  it  must  be  clearly  understood,  are  identical,  so  far 
as  they  go,  with  the  natural  product  from  which  they  are  formed. 
The  protein  in  linseed  meal  is  identical  with  that  in  the  flaxseed  ; 
the  fat  or  oil  has  merely  been  removed.  It  is  just  as  if  one  should 
squeeze  a  lemon,  retaining  the  skin  in  one's  hand  ;  the  portion  re- 
maining in  the  hand  would  be  lemon  skin  still,  and  mostly  lemon 
akin.  The  protein  in  dried  brewers'  grains  is  the  protein  of  the 
t>arley  grain,  and  the  protein  of  gluten  meal  is  the  protein  of  the 
com  kernel,  just  as  much  as  the  protein  of  wheat  bran  is  the  protein 
of  the  crushed  wheat,  or  of  the  whole  grain.  The  only  difference  is 
that  it  is  concentrated,  and  hence  there  is  more  of  it  in  a  given 
weight,  or,  in  other  words,  it  is  there  in  a  higher  percentage,  and  as 
the  process  to  which  each  has  been  subjected  is  more  or  less  uniformly 
perfect,  so  will  the  product  be  more  or  less  concentrated,  and  more 
or  le^  constant  in  composition.  With  these  points  in  view,  the 
origin,  composition  and  uniformity  of  the  different  feeds  will  be 
discussed. 

CJottonseed  Meal* 

The  seed  of  the  cotton  plant  is  cleaned  from  the  adhering  portions 
of  cotton  fiber,  and  the  black  shell-like  hull  removed  (i.  e.,  the  seed 
is  decorticated),  after  which  the  kernel  or  meat  is  cooked  and  exposed 
to  pressure  to  express  the  oil.  The  residuary  slabs  of  cottonseed  cake 
are  pulverized  to  form  the  bright  yellow  cottonseed  meal  of  commerce. 
Several  imperfections  in  the  process  may  operate  in  producing  vari- 
ableness in  the  protein  of  the  product,  viz.,  an  imperfect  removal  of 
the  lint,  or  of  the  hulls,  or  of  the  oil.  Any  of  these  would  reduce 
the  content  of  protein.  The  last  shows  itself  on  analysis  when  a  low 
content  of  protein  is  accompanied  by  a  high  content  of  fat ;  the 
second  is  apparent  from  the  meal's  darker  color,  except  when  the 
first  also  occurs,  for  then  the  yellow  meal  is  entangled  in  the  lint, 
which  adheres  to  the  hull,  so  as  to  hide  the  presence  of  the  latter, 
except  from  a  minute  examination.  The  samples  examined  this  year 
are  mainly  of  good  quality,  thirty-one  out  of  thirty-seven  equaling  or 
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exceeding  43  per  cent,  of  protein,  and  the  entire  number  averaging  45. 71 
per  cent,  of  protein  and  9.48  per  cent,  of  fat.  The  range  in  protein  is 
from  38.03  per  cent,  to  48.55  per  cent.,  or  over  10^  per  cent.  There 
are  many  feeds  whose  total  content  of  protein  is  less  than  this  varia- 
tion in  cottonseed.  Perhaps  it  is  impossible  to  secure  a  more  uniform 
product  than  this,  and  as  long  as  the  actual  composition  exceeds  the 
modest  guarantee  which  has  been  fixed,  there  is  no  room  for 
complaint. 

Unseed  Meal. 

This  product  is  similar  in  its  origin  to  cottonseed  meal,  in  that  it 
is  made  by  grindi;ig  the  cake,  which  is  left  after  pressing  out  the  lin- 
seed oil  from  flaxseed,  and  hence  it  is  often  called  "Cake  Meal." 
This  process,  which  is  the  *'  old  process,''  admits  of  a  variability  due 
to  imperfect  removal  of  the  oil.  The  new  process  of  removing  the 
fat  is  by  extracting  with  naphtha,  benzine,  or  a  similar  solvent  of 
oily  matter.  This  removes  more  of  the  fat,  and  hence  the  '*  new 
process  "  meal  is  richer  in  protein,  and  poorer  in  fat  than  the  "  old 
process"  meal.  The  samples  analysed  ranged  from  27.56  to  37.67 
per  cent,  of  protein,  or  a  difference  of  10.11  per  cent.  The  average 
analysis  of  all  of  them  is  33. 30  per  cent.  As  long  as  they  exceed 
their  guarantees,  however,  no  criticism  can  be  made.  The  adultera- 
tion of  sample  No.  1262  has  already  been  noticed,  and  the  sample  is 
therefore  disregarded,  in  considering  the  rariability  in  composition. 


Flaxseed  Meal* 

The  analyses  of  flaxseed  meal  show  much  greater  fluctuations  than 
would  be  expected  in  a  material  which  had  received  no  other  treat- 
ment except  grinding.  Three  of  the  samples  contain  so  much  less 
of  both  protein  and  fat  than  is  usual  that  it  was  necessary  to  exclude 
them  from  the  average. 

The  Olnten  Prodnots. 

Gluten  meal  and  the  gluten  feeds  are  the  residues,  or  parts  of  the 
residues,  from  the  manufacture  of  starch  and  glucose.  This  subject 
was  studied  and  reported  in  1894,  from  the  report  of  which  year 
much  of  the  following  is  an  abstract.  The  processes  by  which  the 
starch  is  obtained,  while  perhaps  differing  somewhat,  consist  essen- 
tially in  the  separation,  first,  of  the  germ  and  hull  from  the  starch 
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and  gluten  ;  and  second,  the  final  separation  of  the  gluten  from  the 
starch,  which  is  effected  by  allowing  the  fluid  in  which  they  are  sus- 
pended to  flow  through  long  troughs,  the  heavier  starch  settling  to 
the  bottom,  and  the  lighter  yellow  substance,  containing  the  protein 
and  fat,  floating  off. 

The  residue  in  this  manufacture  may,  therefore,  consist  either  of 
three  products  when  the  gluten,  germs  and  hulls  are  kept  separate,  or 
of  mixtures  of  two  or  of  all  three  of  these.  In  any  case,  however, 
the  feeds  are  parts  of  the  original  corn,  though  when  dried  for  mar- 
ket they  differ  in  appearance,  in  proportion  of  food  constituents,  and 
in  physical  character. 

The  entire  residue  mixed  together  is  in  color  a  brighter  yellow  than 
cora  meal,  and  of  a  much  more  bulky  character,  owing  to  the  pres- 
ence of  a  larger  proportion  of  the  bran  ;  the  trade  name  of  this  product 
is;  "Gluten  Feed.''  The  gluten,  by  itself,  is  distinguished  by  a 
higher  content  of  protein  and  a  deeper  yellow  color,  and  is  called 
** Gluten  Meal."  The  germ  is'more  bulky  than  the  meals,  shows  a 
high  content  of  crude  fat  and  is  called  **Germ  Meal."  The  fat  is 
sometimes  extracted,  when,  similarly  to  linseed  meal,  the  residue  is 
called  **Germ  Oil  Cake,"  and,  when  ground,  **Germ  Oil  Meal." 
The  hulls  are  very  bulky,  show  a  high  content  of  crude  fiber,  and, 
either  alone  or  with  the  germ,  are  sold  as  *'Corn  Bran"  or  ** Sugar 

The  Chicago  Gluten  Meal  appears  from  analysis  to  be  the  only  case 
of  the  gluten  being  sold  separate  from  the  other  portions  of  the  resi- 
due. The  samples  analysed  contain,  on  the  average,  37.60  percent, 
of  protein  and  3.91  per  cent  of  fat,  and  range  from  35.43  to  38.96 
per  cent,  of  protein  and  from  2.50  to  6.13  per  cent,  of  fat.  The 
j^^radnal  increase  in  the  protein  is  accompanied  in  a  practically  sys- 
tematic manner  by  a  diminution  in  the  fat,  showing  that  the  varia- 
tions are  mainly  due  to  imperfections  in  the  separations. 

The  remaining  gluten  feeds  are  evidently  the  mixed  residues  of 
manufacture.  The  Davenport  Gluten  Feed  is  quite  uniform  and 
averages  24.39  per  cent,  of  protein  and  3.75  per  cent  of  fat,  the 
Buffalo  Gluten  Feed  averages  26.51  per  cent,  of  protein  and  3.60  of 
fat,  the  Rockford  Diamond  Gluten  Feed  averages  27.32  per  cent,  of 
protein  and  3.34  per  cent,  of  fat,  and  the  Marshalltown  Gluten  Feed 
(of  which  we  have  but  a  single  sample)  contains  29.20  per  cent,  of 
protein  and  3.44  per  cent,  of  fat.  All  these  are  the  output  of  facto- 
ries of  the  Glucose  Sugar  Refining  Company.    The  Waukegan  Gluten 
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Meal  of  the  United  States  Sugar  Refining  Company,  of  Wauk^i 
ill.,  contains  26.36  per  cent,  of  protein  and  4.34  per  cent  of  U 
while  the  samples  of  the  National  Starch  Manufacturing  Companj 
Gluten  Feed  apparently  fall  into  two  grades,  containing  on  the  ave 
age,  respectively,  28.61  and  22.24  per  cent,  of  protein  and  4.13  ai 
3.74  per  cent,  of  fat. 

Brewery  Prodaots. 

The  brewery  products  are  the  dried  brewers'  grains  and  the  ma 
sprouts.  In  the  manufacture  of  beer  the  barley  is  first  caused  1 
sprout,  since  the  growth  of  the  sprout  causes  a  change  of  the  start 
into  sugar.  The  sprouts  are  then  removed,  and  the  grain,  wit 
its  insoluble  starch  changed  into  soluble  sugar,  is  soaked  in  wate 
which  dissolves  the  sugar  and  in  addition  a  small  portion  of  tl 
other  ingredients.  It  is  this  sweet  solution  that  is  fermented  to  fori 
beer.  The  sprouts  and  the  spent  grains  are  sold  as  cattle  food,  tl 
latter  sometimes  in  the  wet  condition,  when  they  are  liable  to  sod 
_^  and  hence  are  rarely  used  thus  except  in  the  immediate  locality  < 

the  brewery.  For  storage  or  long  shipment  they  are  dried,  and  i 
this  condition  are  found  in  the  feed  stores. 

In  the  manufacture  of  whisky,  also,  the  same  process  takes  plao 
but  in  this  case  the  grains  are,  in  addition,  rye,  wheat  or  com.  The 
grains  are  sometimes  added,  in  the  manufacture  of  ale  and  bee 
which  might  account  in  part  for  the  variability  of  the  different  brandi 
j !  were  it  not  that  through  other  causes  the  samples  of  one  brand  oca 

sionally  differ  among  themselves  more  than  do  the  different  branc 
themselves.  These  causes  are  imperfect  drying,  over-drying  ac 
scorching  and  delay  in  drying  until  souring  has  set  in.  The  fir 
leaves  too  much  moisture  in  the  material,  the  second  destroys  a  pa 
of  the  substance  and  imparts  a  burnt  odor,  and  the  third  destroj 
substance  and  imparts  more  or  less  offensive  odor.  Properly-drie 
grains  should  have  a  peculiar,  nutty  odor,  that  is  pleasant  ao 
appetizing. 

The  samples  of  dried  brewers'  grains  which  have  been  analyse 
this  year  are  comparatively  uniform  in  composition,  ranging  froi 
21.49  to  29.24  per  cent,  in  protein,  and  from  6.90  to  9.24  per  cen 
in  fat.  The  average  is  25.57  per  cent,  of  protein  and  7.74  per  cen 
of  fat,  all  of  which  is  undoubtedly  of  practically  the  same  eflScienc 
and  value  as  if  contained  in  the  original  barley  or  other  grain  froi 
which  it  came. 
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The  malt  sprouts  range  in  composition  from  22.79  to  30.23  per 
cent,  of  protein  and  from  1.44  to  3.70  per  cent,  of  fat,  and  average 
25.59  per  cent  of  protein  and  2.59  per  cent,  of  fat.  In  the  case  of 
the  malt  sprouts,  about  one-fourth  of  the  crude  protein  is  not  in  the 
form  of  albuminoids,  which  is  considered  the  more  valuable  form  of 
the  protein  compounds.  It  must  be  remembered  that  these  young 
sprouts  are  very  tender  forms  of  vegetable  growth,  and  are,  there- 
fore, highly  digestible.  The  nutrients  in  them  may  be  likened, 
therefore,  to  those  of  the  young  and  tender  pasture  gr^tssee  in  the 
spring. 

The  "Wkeat  T—dm, 

The  wheat  feeds  in  the  tables  are  very  similar  in  analysis  to  the 
wheat  brans,  but  differ  in  not  being  separated,  as  completely  at  least, 
from  the  middlings.  Wheat  feeds  may  or  may  not  contain  an  ad- 
mixture of  other  grains  or  feeds.  No  statement  to  this  effect  has 
been  received. 

It  is  assumed  that  the  wheat  products  are  familiar  to  all  feeders, 
and  it  need  only  be  added  that  the  same  division  and  concentration 
takes  place  in  them  in  making  flour  as  takes  place  in  the  com  pro- 
ducts in  the  glucose  or  starch  manufacture.  Thus  there  is  about 
four  times  as  much  fat  and  about  one-third  more  protein  and  con- 
siderable less  starch  in  the  whole  wheat  than  in  the  manufactured 
flour.  In  the  flour  the  starch  has  been  concentrated,  and  in  the  by- 
products it  has  been  excluded  and  the  gluten  and  fat  concentrated. 
This  concentration  is  greater  or  less  as  the  separation  is  more  or  lees 
thorough.  Thus  the  bran  is  richer  in  protein  and  fat  than  the  flour ; 
the  middlings  differ  according  as  they  contain  more  or  less  of  the 
exterior  parts  of  the  grain  or  of  the  softer,  starchy  portions  of  the 
kernel ;  and  middlings,  for  the  same  reason,  vary  from  the  coarser 
kinds  through  all  the  fancy  grades  up  to  what  is  known  as  Red  Dog 
flour,  which  may  be  regarded  either  as  a  flour  or  as  a  middlings. 

It  will  be  noticed  that  there  is  a  variation  in  the  composition  of 
the  wheat  products  reported  in  the  table.  This  may  be  due  to 
various  causes,  among  which  may  be  mentioned  the  variation  in  the 
original  wheat  (spring,  winter,  western,  local,  etc.),  and  the  varia- 
tion in  the  process — the  new  roller  process  yielding  a  bran  with  a 
bigher  content  of  protein  than  the  old  milling  process.  The  new 
process  bran,  therefore,  is  of  greater  effect  in  compounding  rations, 
bat  many  regard  the  old  process  bran  as  of  superior  digestibility. 
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CARBOHYDRATE   FEEDS. 

As  distinguished  from  the  protein  feeds,  the  carbohydrate  feeds 
are  characterized  by  a  high  content  of  the  starchy  and  sinailar 
elements  of  the  grains,  and  consequently  a  lower  content  of  crude 
protein.  The  two  main  sources  of  the  carbohydrate  feeds  are  corn  and 
oats.  Corn  is  itself  a  carbohydrate  feed,  but  in  the  manufacture  of 
starch  or  glucose,  the  carbohydrates  have  been  removed  so  thoroughly 
that  the  residues  contain  the  protein  in  such  amounts  as  to  carry 
them  into  the  protein  class.  In  the  manufacture  of  hominy  and 
cerealine,  the  separation  of  the  starchy  portions  of  the  grain  from  the 
glutinous  portions  is  not  so  perfect,  and  the  resulting  residue  is  still 
high  in  carbohydrates  and  relatively  low  in  protein.  On  the  other 
hand,  the  manufacture  of  oats  into  cereal  food  for  man  does  not  con- 
sist in  the  separation  of  carbohydrates  from  protein,  but  rather  in  a 
cleaning  of  the  oats  and  a  selection  of  the  large,  plump  grains.  The 
residues  of  this  manufacture,  consisting  of  the  hulls  and  the  light 
oats  are,  therefore,  diminished  in  protein  content  to  such  an  extent 
as  to  carry  them  into  the  carbohydrate  class.  Some  manufacturers, 
aware  of  this  depreciation,  restore  the  protein  by  a  judicious  addi- 
tion of  other  feeds,  in  some  cases  to  such  an  extent  as  to  carry  the 
mixture  into  the  protein  class. 


THE   OATS   PRODUCTS. 
H.  O.  Dairy  Feed. 

This  feed  is  undoubtedly  an  example  of  the  fact  just  stated,  since 
under  the  microscope  it  is  revealed  to  consist  of  oats,  corn,  wheat 
and  cottonseed  meal.  Oats  contain  on  the  average  about  12  per  cent, 
of  protein,  5  per  cent,  of  fat  and  9J  per  cent,  of  fiber.  Oat  hulls, 
on  the  other  hand,  contain  as  low  as  3J  per  cent,  of  protein  and  1 
per  cent,  of  fat,  and  as  high  as  29  per  cent,  of  fiber.  The  inferiority 
of  the  hulls,  as  compared  with  the  whole  grain,  may  be  thus  seen,  as 
well  as  the  fact  that  the  fiber  is  a  characteristic  of  the  hulL«»,  and  the 
presence  of  hulls  is  practically  demonstrated  by  the  presence  of  fiber. 
The  light  oats  and  hulls  of  an  oatmeal  factory  probably  have  a  com- 
position somewhat  between  these  extremes,  possibly  that  of  the  "  oat 
feed"  of  commerce.  In  the  samples  analysed,  the  addition  of  cot- 
tonseed meal  and  wheat  bran  has  raised  the  content  of  protein  to  ex- 
ceed that  of  oats  by  one-half  more,  and  carry  the  mixture  into  the 
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protein  class,  among  which  materials  it  will  be  found,  properly 
tabulated.  The  character  of  its  base  (light  oats)  is  shown,  however, 
by  the  percentage  of  crude  fiber  it  still  contains.  These  feeds  are 
guaranteed  to  contain  18  per  cent,  of  protein,  and  4J  per  cent,  of  fat, 
and  actually  contain  (on  the  average)  18.42  percent,  and  3.85  per 
cent  respectively,  with,  in  addition,  12.75  per  cent,  of  fiber. 

It  should  be  stated  here  that  there  is  no  intention  on  the  part  of 
this  Station  to  disparage  any  goods  or  class  of  goods,  because  of  the 
presence  of  an  excess  of  oat  hulls.  Although  probably  of  no  greater 
value  than  the  coarsest  grades  of  fodder  they  are  a  legitimate  article 
of  commerce,  and,  besides,  are  considered  by  many  authorities  as  of 
value  in  adding  bulk  to  the  ration.  It  is  when  mixed  feeds,  which 
contain  oat  hulls,  are  sold  without  guarantee  or  statement  of  any 
kind,  and  the  hulls  are  used  to  create  the  appearance  of  oats,  that 
deception  and  fraud  enter. 

Quaker  Dairj  Feed. 

This  feed  is  another  outlet  for  the  light  oats  of  an  oatmeal  factory, 
the  assisting  grain  being  wheat.  The  guarantees  of  this  brand  of 
goods  are  placed  at  12.03  per  cent,  of  protein  and  2.50  per  cent,  of 
&t,  and  the  average  content  is  13.19  per  cent,  and  3.22  per  cent, 
of  these  nutrients  respectively.  The  guarantee,  as  well  as  the  com- 
position, indicates  the  addition  of  less  protein-bearing  material,  and 
the  content  of  fiber  is  consequeutly  not  reduced  to  less  than  an  aver- 
age of  17.64  per  cent. 

Victor  Com  and  Oat  Feed. 

In  this  brand  there  is  evidently  a  much  smaller  proportion  of  the 
oat  products.  On  the  other  hand,  there  appears  to  be  no  addition 
of  a  protein  feed.  The  guarantee  is  8.23  per  cent,  of  protein,  and  3 
per  cent,  of  fat,  and  the  average  composition  8.73  percent,  of  protein 
and  4.09  per  cent,  of  fat.  In  the  Com,  Oat  and  Barley  Feed  the  addi- 
tion of  the  barley  has  raised  the  percentages  of  the  protein  and  fat. 

H.  O.  Horse  Feed. 

This  feed  is  similar  to  the  H.  0.  Dairy  Feed,  except  that  linseed 
instead  of  cottonseed  meal  is  used  with  corn  and  wheat  as  the 
materials  to  build  up  the  feed.  It  is  evidently  the  intention  of  the 
manufacturer  to  imitate  the  composition  of  oats,  since  the  average 
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composition  is  12.61  per  cent,  of  protein,  3.89  per  cent  of  fat,  and 

9.63  per  cent,  of  fiber.     The  content  of  fat  falls  below  that  intended, 

^  ^  and  also  below  that  in  oats ;  otherwise  the  attempt  is  quite  successful. 

Chester  Stook  Food. 

In  this  feed  there  is  no  indication  that  more  than  a  small  portion 
consists  of  light  oats  or  of  anything  else  than  oats  and  com.  The 
content  of  fiber  (11.11  per  cent.)  is  low  for  this  class  of  goods, 
whereas  the  protein  is  about  where  it  should  be  if  normal  oats  were 
mixed  with  com  meal.  The  reduction  of  the  fat  below  the  fat  con- 
tent of  either  com  or  oats  would  indicate  that  some  light  oats  or 
other  low  grade  product  was  used.  The  chief  criticism  to  be  made 
of  this  brand  is  that  it  fails  absolutely  to  meet  its  guarantee ;  the 
actual  content  is  7.43  per  cent,  of  protein  and  3.36  per  cent  of  fat, 
whereas  the  guarantee  of  the  most  of  the  samples  is  11.50  per  cent 
of  protein  and  4.20  per  cent  of  fat. 

Friend's  Gonoentrated  Dairy  Feed. 

This  brand  is  concentrated  in  fiber  chiefly  ;  its  composition  is  not 
far  from  that  of  the  oat  feeds,  and  indicates  that  the  material  is 
mostly  light  oats  with  a  little  corn.  This  brand  also  fails  to  meet  its 
promises  of  10.70  per  cent  of  protein,  and  3.70  per  cent  of  fat,  since 
it  contains  on  the  average  but  7.98  per  cent,  of  the  former  and  3.39 
of  the  latter.     Its  content  of  fiber  is  22. 18  per  cent 

other  Feeds. 

The  analyses  of  a  few  other  feeds  appear  in  the  tables,  ranging 
from  7.47  to  12.48  per  cent,  of  protein,  2.80  to  7.42  per  cent  of  fat 
and  from  5.29  to  14.89  per  cent  of  fiber.  The  same  considerations 
and  conclusions  apply  here  as  in  the  preceding  oases. 

Oat  Feeds. 


Fourteen  samples  of  oat  feed  and  oat  chop  were  also  analysed. 
These  appear  to  be  oat  hulls  almost  exclusively,  the  content  of  fiber 
ranging  from  21.53  to  32.41  per  cent.  The  guarantees,  also,  in  every 
case  except  a  few  of  the  samples  of  Vim  Feed,  are  erroneous  in  some 
particular. 
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CORN   PRODUCTS. 

The  com  products,  as  previously  indicated,  are  the  hominy  meals 
from  the  manufacture  of  hominy,  the  cerealine  feeds  from  the  manu- 
facture of  cerealine  and  the  sugar  feed  from  the  starch  and  glucose 
industry.  The  origin  of  mgar  feed  has  been  described  in  the  discus- 
sion on  gluten  meal,  with  which  it  is  allied.  This  product  is  in 
most  cases  richer  in  protein  than  the  original  corn,  but  not  suffi- 
ciently so  to  be  classed  as  a  protein  feed.  It  contains  about  the 
same  amount  of  fat  as  corn  meal,  together  with  considerable  fiber. 
The  separation  of  the  carbohydrates  is  accountable  for  this  concen- 
tration. In  the  manufacture  of  cerealine  feed  and  of  hominy  meal  the 
separation  is  not  as  complete  ;  for  this  reason  the  content  of  protein 
is  slightly  advanced  and  the  fat  more  so,  especially  in  the  case  of  the 
hominy  meal. 

Horse  Feeds. 

The  analyses  of  twenty-two  samples  of  horse  feeds  not  made  from  whole 
grains  appear  in  tabulated  form.  A  few  of  these  feeds  were  not  guaran- 
teed, almost  all  of  them  being  accompanied  by  at  least  a  statement 
of  their  ingredients.  The  average  content  of  protein  is  10.38  per 
cent.,  of  fat,  4.66  per  cent.,  and  of  fiber,  5.22  per  cent.  These  feeds 
are  mainly  the  product  of  New  Jersey  mills,  and  for  local  consump- 
tion, with  a  comparatively  small  sale.  The  difficulty,  or  rather, 
inconvenience,  in  formulating  guarantees  for  these  products  arises 
from  the  fact  that  the  proportions  of  their  ingredients  and  the  in- 
gredients themselves  are  changed  as  the  market  changes  from  time 
to  time.  That  this  necessarily  leaves  the  consumer  in  the  dark  as  to 
their  composition  is  an  additional  reason  why  they  should  be  accom- 
panied by  a  statement  of  their  component  parts,  if  not  by  a  regular 
guaranteed  analysis. 

In  the  case  of  the  horse  feeds  made  from  whole  grains,  and  hence  not 
required  to  be  guaranteed,  the  same  fluctuation  of  ingredients  is  apt 
to  occur.     Frequently  the  collector  of  feeds  was  informed  that  ''we 

are  not  putting  in  so  much as  usual,  because  it  has  gone  so 

high."  These  horse  feeds  were,  however,  of  very  uniform  quality 
when  all  is  considered,  ranging  in  ^  protein  from  7.79  to  11.42  per 
cent.,  in  fat  from  2.73  to  4.71  per  cent.,  and  in  fiber  from  2.23  to 
7.92  per  cent. 
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Cora  amd  Oatt. 

The  analyses  of  the  thirty-two  samples  of  com  and  oats  indicate  a 
very  good  quality  for  the  ** provender''  of  the  State.  There  is  no  in- 
dication of  any  but  a  lin^ited  use  of  extremely  light  oats,  and  in  only 
a  few  cases  does  the  content  of  protein  fall  below  that  of  com  meaL 
Corn  ear  meal,  or  cob  meal  has  been  used  in  a  number  of  instances, 
and  in  most  of  them  the  fact  was  stated.  The  possibility  of  changes 
in  the  proportions  of  com  and  oats  from  time  to  time  is  a  disadvan- 
tage in  the  purchase  of  corn  and  oats  ground  together. 

Com  Ear  or  Cob  Meal. 

Eleven  samples  have  been  analysed,  with  quite  uniform  results. 
The  protein  ranges  from  6.87  to  9.39  per  cent.,  the  fat  from  2.52  to 
4.26  per  cent.,  and  the  fiber  from  3.94  to  8.20  per  cent. 

POULTRY    STOCK   AND   CONDIMENTAL   FOODS. 

A  few  samples  only  of  feeds  of  this  character  have  been  collected 
by  this  Station.  In  regard  to  the  Poultry  Feeds,  there  is  no  indica- 
tion that  they  consist  of  anything  else  but  a  mixture  of  the  usual 
materials  known  to  be  of  value  in  the  feeding  of  poultry.  They  all 
contain  grains  of  recognized  value.  A  little  charcoal  has  been  added 
to  the  H.  0.  Scratching  Feed,  some  meat  is  apparently  contained  in 
Hopkins  and  Lippincott's  Poultry  Feed,  and  meat,  charcoal  and 
limestone  seem  to  be  associated  with  the  grains  which  compose  Fidel- 
ity Food  for  Young  Chicks.  Unless  these  additions  are  taken  into 
account,  there  is  no  apparent  reason  why  any  of  these  mixtures  should 
command  a  price  so  much  higher  than  that  for  which  practically  the 
same  ingredients  may  be  bought  in  the  ordinary  cattle  mixtures,  not 
to  mention  their  purchase  in  the  form  of  grain  separately.  It  clearly 
is  possible  for  any  poultry  farmer  to  purchase  charcoal,  lime,  meat 
scrap,  etc.,  to  mix  with  wheat  screenings  or  other  food  to  form  a  good 
poultry  ration.  These  ingredients  are  to  be  found  in  the  feed  stores, 
especially  in  the  districts  where  much  poultry  raising  obtains.  Never- 
theless, for  the  average  farmer  it  is  a  great  convenience  to  be  able  to 
purchase  a  poultry  ration  ready  made,  for  thereby  he  avoids  the  selec- 
tion and  storing  and  subsequent  assembling  of  a  lot  of  materials  of 
limited  use  in  the  small  quantities  he  would  need  to  buy.  This  con- 
venience, perhaps,  offsets  the  increased  cost. 
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In  the  case  of  the  Stock  Foods,  the  same  considerations  in  regard 
to  the  price  apply  to  a  large  degree,  for  in  many  cases  the  increased 
price  seems  occasioned  by  the  addition  of  small  quantities  of  mate- 
rial which  are  foreign  to  feeds.  To  be  sure,  they  are  understood  to 
be  of  a  medicinal  or  stimulating  nature,  and  are  claimed  to  be  par- 
ticularly effective  and  valuable,  not  only  for  growing  animals,  but 
also  for  cows  in  milk  and  for  horses.  The  Station  believes  that 
healthy  animals  need  no  medicine  or  stimulant ;  stock-raisers  and 
dairymen  should  know  suflBciently  of  the  common  ailments  of  their 
animals  to  prescribe  intelligently  the  more  common  and  kncwn  reme- 
dies, and  for  sickness  of  a  serious  character  a  skillful  veterinarian 
should  be  called  in. 

The  small  package  in  which  most  of  these  foods  are  put  up  is  re- 
sponsible, in  large  part,  for  the  enhancement  of  the  selling  price 
reported  in  the  tables,  since  ton  prices  have  been  calculated  from 
package  prices  ;  but,  even  so,  when  a  mixture  is  sold  at  the  rate  of 
$200  per  ton  it  is  evident  that  the  inventor  is  being  well  paid  for  de- 
yising  it,  as  well  as  the  manufacturer  for  mixing  it.  It  is  fortunate 
that  in  most  of  these  expensive  preparations  the  directions  call  for 
the  use  of  very  small  quantities. 

SEIXINO  PRICES. 

The  dealers'  selling  prices  for  the  different  materials,  of  which 
samples  have  been  taken,  were  either  noted  at  the  time  or  secured 
later  by  correspondence.  These  have  been  entered  in  the  tables  not 
80  much  for  the  information  of  consumers  as  that  the  average  prices 
might  be  computed  for  the  period  during  which  samples  were  col- 
lected. The  individual  prices  cannot  fairly  be  compared  with  each 
other,  for  the  samples  were  gathered  during  a  fluctuating  market, 
but  as  samples  of  all  kinds  were  constantly  being  taken  whenever 
found,  it  is  believed  that  a  comparison  of  averages  is  permissible,  and 
the  average  prices,  therefore,  have  been  included  in  the  table  of 
averages,  which  appears  earlier  in  this  bulletin. 

An  inspection  of  the  prices  of  the  individual  samples  shows  that 
notwithstanding  the  fluctuations  in  the  price  of  feeding  stuffs,  the 
price  of  cottonseed  meal  was  never  very  far  from  the  average,  $28.70. 
Unseed  meal,  apparently,  is  quite  the  contrary  in  this  respect,  but  the 
greater  part  of  the  abnormally  high  prices  per  ton  are  calculated 
from  the  dealers'  prices  for  very  small  lots — ^as  small  in  some 
mstances  as  the  pound.     Linseed  meal,  under  these  circumstances, 
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is  used  for  probably  no  other  purpose  than  stuflBng  horses'  feet,  etc. 
Omitting  such  cases  from  consideration,  the  price  of  linseed  meal 
was  not  far  from  the  average  at  any  time,  i,  e.,  $34.08.  For  reasons 
similar  to  those  applying  to  linseed  meal,  the  prices  of  flaxseed  meal 
have  not  been  averaged. 

The  glutens  have  been  extremely  uniform  in  price,  the  higher 
gluten  (Chicago),  with  an  average  content  of  37.60  per  cent,  of 
protein,  selling  at  the  higher  average  price  ($26.08). 

The  remaining  feeds  in  the  tables,  furnishing  protein  in  percent- 
ages ranging  from  29.20  in  Marshalltown  Gluten  Feed  to  consider- 
ably under  10.00  in  certain  mixed  feeds,  deviate  very  little  from  a 
uniform  price  of  $20  per  ton.  An  inspection  of  the  table  of  averages 
in  an  earlier  portion  of  this  section  wjU  reveal  the  fact,  if  such  may 
be  termed  a  revelation,  that  quality  and  price  by  no  means  go  hand 
in  hand.  This  is  the  case  if  we  consider  the  content  of  protein  as 
the  guide  to  quality,  or  if  we  inspect  the  table  with  an  eye  to  the 
general  analysis. 

It  is  very  much  to  be  regretted  that  the  present  state  of  our  knowl- 
edge does  not  admit  of  the  placing  of  a  valuation  in  dollars  and 
cents  upon  the  various  feeds  contained  in  the  tables.  Such  a  pro- 
cedure would  yield  results  of  great  practical  utility  to  feeders  and  of 
considerable  general  interest  as  well.  This  is  possible  and  is  the 
practice  with  commercial  fertilizers,  but  is  impracticable  with  feeds. 
Artificial  fertilizers  are  mixtures  of  raw  materials,  of  which  each 
supplies  (as  a  rule)  but  one  of  the  essential  forms  of  plant  food. 
From  the  price  of  the  raw  material  the  cost  of  its  particular  valuable 
ingredient  can  readily  be  determined,  and  this  value  is  applicable  to 
that  ingredient  wherever  found.  On  the  other  hand,  feeds  are  not 
artificial.  In  their  simplest  and  natural  forms  they  are  nature's 
mixtures  of  water,  mineral  matter,  protein,  fat,  fiber  and  carbohy- 
drates. They  are  naturally  complex  materials,  and  the  situation  is 
further  complicated  by  the  fact  that  their  component  parts — ^the  pro- 
tein, fat,  etc.,  in  the  various  feeds — are  in  varying  proportions  and 
of  varying  digestibility. 

The  8el«otioii  of  Feedi. 

Not  having  an  estimated  comparitive  valuation  upon  which  to 
base  a  choice  of  feeds,  it  becomes  necessary  for  the  feeder  to  use  a 
wise  discrimination,  based  on  a  sufficient  knowledge  of  feeds  in 
general  and  animals  in  particular,  to  which  must  be  added  a  good 
business  sense. 
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The  feeder  should  know  the  character  of  the  feeds  the  purchase  of 
which  is  under  consideration.  If  he  is  well  informed,  the  trade 
name  will  indicate  its  composition  in  a  general  way.  If  the  feeds 
are  subject  to  the  provisions  of  the  law,  the  furnished  guaranteed 
analysis  will  inform  him  which  of  them  are  claimed  to  be  nch  in 
protein  and  which  are  largely  carbohydrates,  and  the  publication  of 
the  analyses  of  the  feeds  by  the  Experiment  Station  will  show  to 
what  extent  these  claims  are  substantiated. 

From  his  knowledge  of  feeding  stuflfs,  also,  he  should  know,  at 
least  approximately,  the  analysis  of  the  materials  which  he  has  on 
hand.  Home-grown  fodders  and  feeding  stuffs,  which  form  the 
foundation  upon  which  the  farmer  builds  his  ration,  usually  furnish 
all  the  carbohydrates  and  fat,  but  rarely  all  the  protein  needed. 
Prom  an  account  of  stock  on  hand  he  should  determine  his  needs ; 
if  for  protein,  buy  accordingly,  for  further  accumulation  of  carbohy- 
drates is  unnecessary  and  wasteful. 

After  this  is  determined  there  comes  the  selection  of  the  feed  which 
carries  the  needed  nutrient.  All  feeds  are  not  equally  digestible. 
Gluten  meal  is  more  digestible  than  either  linseed  or  cottonseed ;  rye 
meal  and  barley  are  more  digestible  than  wheat  bran  or  middlings. 
And  yet  the  linseed,  cottonseed,  wheat  bran  and  middlings  should 
not  be  dropped  from  use.  There  is  a  greater  adaptability  of  certain 
feeds  to  the  needs  of  particular  animals.  Poultry  and  swine  do  not 
relish  or  do  well  on  cottonseed  meal.  The  feed  must  be  selected  so 
that  the  ration  may  be  palatable.  When  animals  do  not  like  their 
food  they  do  not  do  weU.  A  variety  of  materials  must  be  furnished, 
and  the  fodders  and  feeds  must  be  so  combined  as  to  use  them  up 
during  the  season  and  still  avoid  the  exclusive  use  of  one  or  two 
kinds  for  any  extended  period  of  time. 

Nevertheless,  the  feeder  must  use  his  business  sense.  When  oats 
and  com  are  both  hovering  around  $24  per  ton  there  is  no  combina- 
tion of  pure  grains  that  can  be  made  which  will  yield  the  manufac- 
turer a  profit  at  $18  per  ton.  If  protein  feeds  are  desired,  consider 
content  of  protein  and  price  per  ton  together  in  the  selection.  The 
protein  feeds  are  submitted  in  a  wide  variety,  and,  this  year  at  least, 
the  differences  seem  to  be  in  analysis  rather  than  in  price. 

When  home-grown  feed  commands  a  high  price,  sell  and  buy 
cheaper  feeds.  In  many  instances  the  purse  and  the  ration  are  both 
improved.  If  corn  is  high  and,  therefore,  to  be  sold,  and  gluten 
meal  is  bought  in  its  place,  the  best  of  the  corn  is  brought  home 
again.     It  is  a  common  practice  to  exchange  wheat  for  wheat  bran  ; 
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why  not  corn  for  gluten  meal  or  feed  ?  Still,  this  is  not  applicable 
to  all  feeds  ;  for  while  an  exchange  of  corn  for  gluten  products  re- 
turns the  best  of  the  corn,  the  exchange  of  oats  for  oat  feed  returns 
the  poorest  portions  of  the  oats. 

On  the  other  hand,  the  home-grown  products  may  be  cheap,  and 
there  is  a  point  when  the  exchange,  though  desirable  from  the  stand- 
point of  the  ration,  will  not  prove  profitable  enough  to  warrant  itself. 
Remoteness  from  market,  the  price  of  feeds,  the  freight  rates,  and  the 
small  returns  from  dairy  products  may  so  change  conditions  as  to 
render  one  feeder's  folly,  in  feeding  carbohydrates  wastefully,  the 
most  profitable,  if  not  the  most  desirable,  course  for  another  feeder 
to  pursue. 

All  these  things  must  be  borne  in  mind  by  the  feeder  who  would 
be  successful.  When  buying,  buy  wisely.  Buy  either  standard 
goods,  the  quality  of  which  may  be  judged  pretty  accurately,  or  in- 
sist on  guarantees.  Avoid  the  materials  which  are  marked  down 
because  they  are  slightly  below  grade.  Usually  the  reduction  in 
price  is  by  no  means  large  enough,  and  having  accepted  the  goods 
with  the  statement  that  they  are  damaged  or  deficient,  there  is  no 
redress. 

Of  course  it  must  be  remembered  that  certain  products  are  ex- 
empted from  the  provisions  of  the  law,  as  stated  in  the  opening  pages 
of  this  section.  As  to  the  others,  the  Station  expects  to  do  its 
duty  in  the  matter.  In  the  fertilizer  inspection  it  has  been  found 
that  the  desire  to  stand  well  in  the  published  results  of  the  inspection 
has  been  an  important  factor  in  causing  a  careful  attention  to  l^al 
provisions.  At  the  same  time,  those  who  find  it  necessary  to  pur- 
chase feeding  stuffs  should  remember  that  they  can  largely  assist  in 
determining  the  extent  to  which  the  law  is  obeyed.  If  they  refuse 
to  buy  goods  not  properly  marked  or  for  which  no  guaranteed 
analysis  can  be  furnished,  when  under  the  law  such  should  be  fur- 
nished, dealers  will  not  handle  such  goods  ;  and  when  dealers  refuse 
to  handle  a  particular  brand,  the  manufacturer  will  be  obliged  to 
comply  with  the  law  to  protect  his  interests. 
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III. 
AVERAGE  ANALYSES  OF  FODDERS  AND   FEEDS. 

Since  the  establishment  of  this  Station  in  1880,  a  large  number  of 
analyses  of  fodders  and  feeds  have  been  made  in  its  laboratory.  The 
results  of  these  analyses,  showing  the  composition  of  the  different 
samples  and  variations  in  the  composition  of  materials  of  the  same 
kind,  have  appeared  from  year  to  ye&r  in  the  reports  of  this  Station, 
accompanied  by  such  comments  and  explanations  as  were  deemed 
necessary. 

The  following  tables  of  analyses  have  been  compiled  for  con- 
venience of  use  and  as  a  guide  to  the  composition  of  the  fodders 
gro?ni  in  this  State,  and  the  feeds  for  sale  in  its  markets.  The 
tables  include  1,251  analyses,  representing  176  different  kinds  of 
fodders  and  feeds.  Differences  in  composition  are  observed  between- 
those  fodders  grown  upon  soils  in  a  good  state  of  fertility  and  rich  in* 
organic  matter,  and  those  grown  on  light  and  sandy  soils  ;  in  nearly 
every  case  the  former  are  richer  in  fat  and  protein.  Great  differences^ 
are  likely  to  occur,  also,  if  hay,  corn  fodder,  straw,  etc.,  are  not  cut 
at  the  proper  time,  or  not  gathered  in  good  condition.  The  feeds, 
on  the  other  hand,  when  properly  classified,  are  reasonably  uniform 
in  composition.  While  these  averages  are  therefore  trustworthy  in 
the  majority  of  cases,  judgment  must  be  exercised  when  products- 
used  are  known  to  be  either  extra  good  or  very  poor. 


Digiti 


zed  by  Google 


130 


NEW  JERSEY  STATE  AGRICULTURAL 


AVBRAO-B  ANALYSES  OF  FODDERS  AND  FEEDS. 


GREEN   FODDEB. 
C«re»l  Grasses. 

Corn  ( Maite) » » 

Learning  Cora^ « 

Red  Kaffir  Com 

While  Kaffir  Com 

White  Thoroughbred  Cora.. 

Southern  White  Com 

Evergreen  Broom  Com ....... 

Stowel  Evergreen  Com 

Teoeiute 

Rural  Branching  Doura 

Yellow  Mlllo  MalM-. «.. 

Rye.« ., 

Sorghum. 

Sugar  Cane  ......~ 

Japan  Millet .- 

Japan  Broom  Com  Millet..... 

Barnyard  Millet 

Pearl  Millet « 

Barley ««.. 

Pasture  Grass 

Wheat 

Legumes. 

Red  Clover 

Crimson  Clover......... 

Alfalfa.. 

Cow  Pea 

Canada  Field  Pea. 

Soy  Bean  

Velvet  Bean .«  « 

Sand  Vetch 

Dwarf  Essex  Rape». ~ 

SILAGE. 

Cora  (Maixe)  Silage. 

Sorghum  Silage 

Red  Clover  Silage 

Brewers'  Grains  Silage 

Rye  Silage 


POUNDS  PKB  HUNDRKD. 


1 

& 
1 

74.8 

0.5 

76.4 

0.6 

81.6 

0.6 

88.4 

0.7 

80.8 

0.6 

78.5 

1.0 

77.1 

0-5 

77.9 

0.6 

90.1 

0.8 

85.9 

0.4 

88.2 

0.6 

77.0 

0.6 

72.6 

0.8 

84.2 

0.5 

79.8 

0.6 

77.4 

0.9 

82.7 

0.6 

88.0 

0.4 

81.7 

0.9 

68.1 

1.5 

77.8 

0.7 

71.9 

0.8 

84.0 

0.5 

76.0 

0.9 

82.5 

0.7 

81.7 

0.6 

79.8 

0.8 

82.2 

0.7 

88.1 

0.5 

87.9 

0.5 

79.8 

0.7 

75.8 

0.8 

72.6 

0.9 

70.8 

2.1 

80.8 

0.8 

5.8 
4.9 
4.8 
4.6 
8.8 
5.3 
8.6 
4.5 
2.7 
4.7 
5.5 
10.1 
6.2 
4.0 
5.7 
6.2 
4.9 
5.5 
4.2 
7.4 
5.9 

8.4 
4.1 
6.5 
8.8 
4.8 
5.8 
5.1 
2.6 
1.2 

6.8 
6.8 
8.6 
4.5 
5.8 


1.7 
1.9 
1.8 
1.9 
1.7 
1.5 
2.0 
1.8 
1.4 
1.7 
1.7 
2.8 
0.8 
1.2 
2.0 
4.U 
1.5 
1.1 
2.9 
5.6 
2.4 

8.0 
8.0 
4.5 
8.1 
2.4 
8.0 
8.5 
8.5 
2.4 

1.5 
0.8 
8.8 
6.8 
2.4 


i 

i 

II 

s 

1 

.a 

1.6 

15.6 

0.28 

0.18 

1.0 

15.2 

0.80 

0.18 

1.8 

9.9 

0.29 

0.18 

1.4 

8.0 

0.80 

0.12 

0.9 

12.7 

026 

0.12 

1.0 

17.7 

0.24 

0.10 

1.7 

10.1 

0.82 

0.17 

1.2 

14.0 

0.28 

0.14 

1.4 

4.1 

0.28 

0.05 

1.8 

6.0 

0.28 

0.16 

1.5 

7.5 

0.27 

O.ll 

1.9 

8.1 

0.87 

0.24 

1.0 

19.1 

0.18 

0.(5 

1.1 

9.0 

0.20 

0.09 

1.9 

10.0 

0.82 

0.16 

2.4 

9.1 

0.64 

0.16 

1.5 

8.8 

0.28 

0.11 

1.7 

8.8 

0.18 

0.16 

1.7 

8.6 

0.46 

0.10 

8.2 

19.2 

0.90 

0.26 

1.8 

11.9 

0.88 

0.16 

8.5 

12.4 

0.48 

0.12 

1.4 

7.0 

0.47 

0.12 

2.2 

10.9 

0.72 

0.14 

1.7 

8.2 

0.50 

0.14 

1.6 

8.9 

0.88 

0.17 

2.0 

9.1 

0.48 

0.15 

1.9 

6.6 

0.55 

0.14 

1.5 

8.8 

0.56 

0.15 

1.6 

6.4 

0.87 

0.18 

1.8 

10.9 

0.24 

0.12 

1.0 

15.8 

0.13 

0.15 

2.7 

11.4 

0.61 

1.2 

16.6 

1.01 

1.6 

9.1 

0.88 
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AVBRAaS  ANAIiTSBS  OF  FODDERS  AND  FOBDS. 


POUNDS  FEB  HUNDRED. 

i 

•3 

a 
< 

u 

1 

1 

H 

^ 

d 

s 

2 

< 

04 

, 

HAY  AND  T>RIED  OOARSB 
FODDKR. 

U  Icom  Fodder,  Field-Cured. 

26.0 

1.7 

20.8 

5.5 

4.9 

42.6 

0.88 

0.86 

1.06 

16  'Ooiwtalks.  Dried. 

14.7 

1.2 

27.8 

6.1 

6.5 

46.2 

0.82 

0.28 

0.96 

2  jcornsialks.  Field-Cured 

87.7 

1.6 

18.9 

8.8 

8.4 

84.7 

0.61 

0.88 

0.88 

^Hays  from  Grasses  Named. 

Orchard  Grass............ 

6.9 

1.8 

82.8 

5.7 

6.2 

48.1 

0.91 

0.28 

1.64 

16 

Timothy 

11.2 

1.9  J  28.5 

6.0 

4.2 

48.2 

0.96 

0.86 

1.26 

Hungarian  Grass ................. 

7.4 

1.8 

28.0 

7.8 

6.1 

49.4 

1.16 

0.85 

1.29 

Short  Sedge. ............. 

8.6 

2.4 

21.8 

7.8 

10.6 

49.9 

1.16 

0.14 

1.18 

Creek  Sedge,  Field-Cured-... 

41.8 

l.l 

16.2 

2.0 

6.6 

82.8 

0.88 

0.08 

0.58 

Herd  Grais 

7.6 

1.6 

26.6 

6.8 

4.8 

58.8 

1.00 

0.85 

1.57 

Salt  Marsh  Hay „.. 

8.1 

2.0 

26.8 

4.5 

6.1 

58.6 

0.78 

0.09 

0.82 

Black  Grass.- 

9.8 

2.5 

26.7 

6.7 

6.9 

48.9 

1.07 

...M.M. 

Marsh  Rosemary ................ 

7.8 

2.0 

26.1 

5.8 

5.8 

54.0 

0.84 

0.06 

0.27 

Bog  Hay ^ 

Hays  from  I^es^unes  Named. 

8.1 

2.2 

26.1 

7.7 

8.8 

48.6 

1.28 

0.18 

0.78 

12 

Bed  CI  ver m.. 

8.2 
7.5 

2.8 
1.6 

28.8 
29.5 

12.8 
11.4 

6.6 
6.4 

42.8 
48.6 

1.97 
1.88 

0.40 
0.89 

1.76 

Alslke  Clover.- 

2.16 

White  Clover 

7.1 

2.1 

27.8 

14.1 

9.0 

40.4 

2.26 

0.26 

1.06 

Crimson  Clover  .................. 

8.0 

1.7 

82.0 

15.6 

8.4 

84.8 

2.49 

0.66 

2.28 

Alfalfa 

9.5 

2.6 

29.2 

16.6 

7.5 

86.6 

2.51 

0.48 

2.47 

Cow  Pea- «.. 

12.5 

2.1 

20.0 

16.0 

8.4 

41.0 

2.66 

0.58 

1.88 

1   Oats  and  Peas  Hay 

6.6 

2.6 

80.7 

8.0 

6.6 

45.6 

1.28 

0.63 

1.46 

1   Oats  and  Peai  Straw 

9.2 

2.8 

82.8 

4.1 

6.9 

44.7 

0.66 

0.88 

8.20 

16   Wheat  Straw 

7.6 

1.6 

87.9 

2.7 

8.7 

46.6 

0.48 

0.18 

0.74 

6   Rye  Straw- «.«..« 

6.6 

1.8 

88.2 

8.1 

8.8 

47.6 

0.50 

0.29 

0.79 

7   Oat  Straw.- -« 

8.1 

2.1 

86.8 

4.0 

4.8 

41.7 

0.65 

0.22 

1.22 

1  jBackwheat  Straw «. 

9.0 

0.7 

87.2 

7.8 

6.5 

88.8 

1.24 

0.18 

1.14 

1  jSoTghum  Leaves. 

10.4 

2.0 

23.7 

9.6 

6.4 

48.9 

1.64 

0.52 

1.12 

Sweet  Potato  Vines,  YeUow 

18.1 

1.7 

11.9 

16.4 

11.8 

46.1 

2.46 

0.60 

1.69 

Sweet  Potato  Vines.  Red. 

BOOTS,  TUBERS,  AND 
TBGETABLBS. 

17.2 

1.2 

14.8 

10.6 

8.9 

47.8 

1.69 

0.44 

1.44 

41 

Potatoes 

79.1 

0.1 

0.4 

2.1 

0.9 

17.4 

0.83 

0  12 

0.44 

16 

Sweet  Potatoes «.. 

72.6 

0.3 

0.7 

1.0 

1.4 

24.0 

0.16 

0.10 

0.49 

4 

Sugar  Beets.- .» 

82.0 

0.1 

l.l 

1.6 

1.2 

14.0 

0.26 

0.12 

0.48 

1 

Mangel  wurzels 

91.8 

0.1 

0.7 

1.2 

0.9 

5.8 

0.19 

0.06 

0.46 

12 

Tomatoes » 

91.0 

0.4 

0.5 

0.8 

0.6 

8.8 

0.18 

0.07 

0.25 

1 

Applea 

84.8 

0.8 

1.2 

0.6 

0.8 

12.8 

0.10 

0.02 

0.14 
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AVBRAOB  ANALTSBS  OF  FODDERS  AITD  FBBOJS. 


I 


GRAINS  AND  OTHBB  8EBDS 

Com  (Maiae)  Kernel.. ..^.^ .......... 

Sorghum  Seed... .,^ 

Oats ^ ^ 

Rye  . ...« ^ ..., 

Wheat.... ^ 

Backwheat 

807  Bean 

Cow  Pea « 

Black  eyed  Pea.» 

Hungarian  Graa  Seed............ — .. 

Broom-oom  Seed 

Rice ..... 

Oato  and  Peas 

BmX  PRODUCTS. 

Com  (Maize)  Meal 

Cob  Meal 

Ground  Oata. 

Ground  Com  and  Oats.  ^... .......... 

Wheat  Flour. — 

Buckwheat  Flour........ » 

Rice  Meal.. 

Pea  MeaL 

Bean  Meal 

Flaxseed  Meal 

BY-PRODUCTS  AND  WASTE 
BLATBRIALS. 

Com  (Maize)  Cob 

Hominy  Chop,  or  Meal. 

Chicago  Gluten  Meal 

Cream  Gluten  Meal 

Hammond  Gluten  Meal  .............. 

King  Gluten  Meal.. ...................... 

t  Buffalo  Gluten  Feed 

Bufiklo  Gluten  Feed ..................... 

Iowa  Golden  Gluten  Feed............ 

t  Bockford  Diamond  Gluten  Feed. 

Bockford  Diamond  Gluten  Feed... 

Atlaz  Gluten  Feed ........ 


POUNDS  PER  HUNDRBD. 


15.4 

12.8 
11.4 
12.0 
12.7 
10.8 

9.6 
10.9 
12.2 

9.5 

8.9 
12.0 

9.9 

12.9 
12.6 
10.8 
11.9 
12.4 
14.1 

8.6 
10.8 
10.9 

8.0 


81.6 
9.6 
9.8 
7.4 
8.2 
8.8 
8.2 
8.7 
8.8 
9.0 


7.5 


4.1 
8.6 
4.8 
1.7 
1.7 
2.6 
19.0 
1.6 
1.6 
4.7 
2.6 
0.8 
8.8 

4.0 
8.4 
5.1 
4.6 
1.2 
0.8 

14.1 
2.2 
1.6 

85.6 


0.8 
8.8 
4.6 
16.6 
U.l 
18.6 
12.8 
8.6 
U.6 
4.2 
8.8 
9.8 


1.5 
1.8 
9.9 
1.7 

1.9 

8.7 

I 

4.1 

77 

I 

10.9 

B 

■  ,J 
9.8 
4  0 


8.8 
4.9 


24.0 
8.5 
1.9 
1.6 
0.9 
1.4 
6.6 
6.9 
8.1 
8.0 

10.6 


9.1 

8.6 
11.8 
10.2 
10.8 
10.1 
85.4 
19.5 
21.6 

9.9 
10.7 

7.4 
16.7 

9.1 

7.6 
U.2 

9.7 
12.0 

4.8 
14.4 
27.4 
28.2 
24.6 


1.5 
10.8 
86.9 
41.8 
28.4 
87.2 
22.0 
26.7 
29.4 
22.9 
27.8 
90.8 


1.8 
1.8 
8.1 
1.8 
1.9 
2.8 
4.8 
8.8 
8.8 
5.0 
4.6 
0.2 
4.7 

1.6 
1.4 
8.8 
2.2 
0.4 
0.7 
7.4 
2.5 
6.7 
4.0 


1.0 
2.8 
0.9 
1.6 
1.0 
1.4 
0.9 
8.0 
1.0 
1.0 

1.8 


i& 


68.6 
71.9 
59.5 
72.6 
71.0 
66.6 
26.2 
61.4 
67.2 
68.2 
•78.8 
80.0 
54.0 

70.7 
69.2 
59.8 
67.7 
74.0 
79.6 
47.6 
•67.1 
54.9 
28.0 


41.7 
64.6 
46.9 
82.1 
60.4 
88.2 
49.5 
61.2 
46.6 
64.9 

60.0 


1.48 
1.88 
1.81 
1.62 
1.78 
1.62 
6.67 
8.12 
8.46 
1.59 
1.71 
l.W 
2.68 

1.47 
1.22 
1.79 
1.66 
1.92 
0.77 
2.80 
4.80 
8.72 
8.92 


0.24 
1.72 
6.74 
6.68 
4.64 
6.95 
8.52 
4.27 
4.70 
8.66 
4.87 
8.81 


•  Includes  fiber,    f  Samples  prior  to  1897. 
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AVJBBAaB  ANAL7SBS  OF  FODDBBS  AND  FBBDS. 


BY-PRODUCTS  AMD  WASTE 
MATBRIAJL8-<Con), 

DftTenport  Gluten  Feed-.^.* 

Waakegan  Gluten  Feed..^.^. 

Manhalltown  Glnten  Feed, 

Grano  Gluten  Feed 

Cerealine  Feed. ., 

Com  Germ  Meal...» 

ComOU  Meal 

Germ  Oil  Meal  ....^... ...... 

Com  Sprouts. ^.... 

Cora  Bran,  or  Hulls. 

Fancy  Com  Bran............ 

Maizeline » 

Starch  Feed.  Wet 

Starch  Feed.  Dried 


•  Vim  Oat  Feed. 

3  ;  Boyal  Oat  Feed 

4  ,  Oat  Chop ^ «.... 

« j  Oat  Hulls    «  .. 

1 1  Hulled  0*U 

1    De  Fi  Com  and  Oat  Feed 

1 '  Durbam  Com  and  Oat  Feed.... 

12 1  Victor  Com  and  Oat  F«ed 

2 1  Cora,  Oat  and  Barley  Feed..... 


9 
9 
5 
19 

28 

18 

42 

1 

2 

78 

9 

1 


Quaker  Dairy  Feed....... 

H.  O.  Dairy  Feed 

H.  O.  Horse  Feed 

Friends'  Dairy  Feed 

Chester  Stock  Food 


Malt  Sprouts. .................•...< 

Brewers'  Grains,  Wet....».«. ......  ... 

Brewers'  Grains.  Dried 

Brewers'  Swill — 

Distillery  Grains,  Dried 

Cottonseed  MeaL 

Cotton-seed  Meal,  Undeoortlcaled. 
Cotton-seed  Feed .^  ........ 


POUNn  PBB  HUIVDBBD. 


7.8 


6.0 
9.8 

7.2 
9.0 


8.8 
8.4 


68.8 
9.1 


7.7 
6.8 

7.8 


6.8 
88 
9.6 
4  9 


9.1 
74.1 
8.9 
94.8 
7.2 
7.6 
8.8 
9.7 


4.4 

4.8 
8.4 
14.2 
7.1 
10.8 
18.6 
9.7 
2.8 
5.8 
8.4 
9.0 
8.0 
8.8 

2.2 
8.4 
8.1 
l.l 
7.6 
8.1 
2.8 
4.1 
4.6 
8.8 
4.2 
8.9 
8.6 
8.4 

2.5 
2.1 
7.0 
0.8 
15.9 
10.8 
7.4 
8.8 


7.5 


11.4 
5.6 
7.8 
6.7 

5.8 
11.8 
12.0 
6.8 
2.9 
6.7 

28.1 
22.7 
22.1 
81.6 


14.9 
18.1 
10.8 
11.6 
17.6 
12.3 
9.8 
21.5 
11.1 

10.0 
8.7 

18.2 
0.7 

18.7 
5.2 

18.5 

85.7 


24.1 
26.4 
29.2 
81.0 

9.8 
11.4 
24.8 
16.8 
26.0 

9.7 
18.4 
10.4 

5.0 
14.6 

5.6 
7.8 
8.8 
2.9 
16.2 
8.7 
7.5 
8.7 
11.4 
18.0 
18.5 
12.6 
8.0 
7.4 

25.5 
6.4 
28.9 
1.9 
26.2 
44.8 
2S.8 
10.7 


1.2 


2.7 
2.6 
1.6 

2.4 


5.4 
8.6 
2.6 
5.7 


7.9 
1.0 
8.7 
0.8 
1.1 
6.5 
4.9 
8.7 


55.0 


3«.7 
6&.1 
61.2 
48.6 


5.6 
1.8 

52.0 
68.0 

.   .  .. 

0.4 
0.9 

19.9 
64.0 

5.9 
f).7 

53.8 
50.4 





68.9 
58.1 
61.5 
56.4 


44.7 
12.7 
48.8 
2.0 
85.9 
25.6 
85.1 
86.9 


I 


8.86 
4.22 
4.67 
4.96 
1.57 
1.82 
8.97 
2.61 
4.16 
1.55 
2.14 
1.66 
0.80 
2.84 

0.90 
1.17 
1.84 
0.46 
2.59 
1.89 
1.20 
1.89 
1.82 
2.C8 
2.9S 
2.02 
1.28 
1.18 

4.01 
1.02 
8.82 
0.80 
4.19 
7.17 
4.04 
1.72 


0.66 
1.27 
0.89 
1.40 


0.20 
0.67 
0.21 
0.18 


1.51 
0.62 


0.05 


0.66 
0.24 


1.84 
0.40 


0.02 


0.69 
0.52 


0.84 


0.68 


1.58 
0.26 
l.Ol 

0.87 
8.15 
1.85 
0.62 


0.60 
0.65 


1.87 
0.08 
0.C9 

0.12 
1.79 
1.48 
1.21 
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AVBBAOB  ANALTSBS  OF  FODDBRS  AND  FBBDS. 


.1 

.  i 


M 


116 
6 
2 
1 

1 
1 
1 
1 

8 

1 
8 
8 
9 
4 
1 
1 

62 
28 
6 
2 
2 
4 
8 
4 

2 
1 
1 
1 

1 
4 
2 
2 
7 
2 
8 
8 


BY-PRODUCTS  AND 
WASTK  MATEKI- 

AL8— (Con). 

Linseed  Meal.  Old  Process...... 

Linseed  Meal,  New  Process..... 

Palm-nut  Meal.... 

Pea  Feed 

Peanut  Meal  and  Hulls »... 

Cocoa  Shells 

Sugar  Beet  Fted« 

Clover  Meal.. « , 


Rice,  Bran  or  Feed 

Rice  I  olish «. 

Buckwheat  Bran 

Buckwheat  Middlings 

Rye  Bran 

Rye  Feed 

Eye  Middlings 

Barley  Meal 

Wheat  Bran.. 

Wheat  Middlings.  White.... 
Wheat  Middlings.  Brown.. 

Wheat  Shorts 

Wheat  Chaflf 

Ship  Stuflf 

cuckeye  Wheat  Feed 

Wheat  Feeds 


Sucrene  Dairy  Feed 

Nutrisotone 

Paine's  Stock  Food 

Banner  Stock  Food.. 

Baum'N  Horse  and  Stock  Feed., 

Blaichfo  d's  Ca'f  MeaL 

American  Calf  Meal 

American  Poultry  Food .. 

H.  O.  Poultry  Feed 

H  O.  Scratching  Feed 

Animal  Meal 

Beef  Meal « 


POUNDS  PSB  HUNDRED. 


9.7 
9.8 
8.5 
10.1 
10.9 
2.7 


9.0 
9.5 
12.9 
18.7 

11  7 
12.1 
12.2 

11.8 
11.4 
10.7 
11.2 
V.\ 

12  0 


10.2 
8.1 
11.8 


8.7 


1 

d 

7.8 

7.8 

8S.8 

8.2 

8.1 

85.8 

12.6 

22.8 

)4.8 

1.2 

........ 

14.9 

2.4 

62  9 

7.0 

16.5 

9.9 

15.5 

0.8 

19.2 

8.2 

8.8 

29.2 

5.8 

9.8 

18.0 

11.5 

11.2 

8.8 

14.8 

5.9 

18.8 

22.2 

5.7 

2.9 

21.0 

2.8 

8.5 

18.9 

1.8 

1.4 

9.8 

2.8 

1.8 

18.8 

4.6 

12.8 

18.8 

4.1 

7.9 

15.7 

8.6 

4.2 

16.4 

4.5 

4.5 

16.9 

8.8 

2.8 

15.5 

1.4 

29.2 

4.8 

8.6 

4.6 

16.1 

4.5 

5.9 

17.1 

4.5 

7.2 

17.8 

5.8 

9.0 

19.4 

6.5 

6.1 

21.8 

10.8 

10.1 

11.8 

8.4 

92.8 
24.8 

9.2 

18.8 

5.8 

4.7 

25.8 

8.0 

2.8 

17.4 

6.6 

4.7 

18.0 

5.5 

4.7 

17.4 

4.4 



12.8 

8.8 

42.1 

12.9 



68.8 

5.5 
5.7 
8.6 
8.0 
2.1 
10.7 


9.2 
6.8 
4.8 
8.9 
8.8 
1.7 
1.7 

6.0 
27 
8.8 
2.2 
6.5 
4.8 


19.7 
10.1 


5.7 


86.4 
88.4 
87.7 
•70.8 
14.7 
44.7 


48.0 
55.4 
41.4 
52.8 
64.8 
78.7 
68.7 

55.0 
62.7 
59.6 
65.0 
47.5 
59.4 


88.8 
46.9 


50.8 


•Includes  fiber. 
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MARKET  PRICES   OF   COMMERCIAL   FEEDS. 

The  gathering  of  statistics  concerning  the  average  market  prices 
of  commercial  feeds  used  in  the  State  was  begun  in  1891.  It  has 
been  continued  since,  though  with  some  changes  as  to  method.  Dp 
to  January  1st,  1900,  the  records  represented  the  average  price  per 
ton  for  the  six  months  preceding  January  1st.  This  year  a  change 
has  been  made,  which  it  is  believed  will  more  accurately  represent 
the  actual  prices  paid  for  feeds  during  the  year,  since  they  are  the 
average  prices  of  feeds  obtained  direct  from  dealers,  which  were 
sampled  for  analysis  under  the  law  passed  in  1900  and  now  in  force. 
Besides,  the  average  now  represents  a  larger  number  of  Samples  dis- 
tributed more  generally  over  the  State.  The  results  of  the  inspection 
showed  a  larger  number  of  specific  brands  than  have  been  included 
in  previous  years.  Hence  a  comparative  study  of  composition  and 
prices  cannot  be  made  in  all  cases  this  year.  Such  comparisons  as 
can  be  made,  show  that,  with  one  exception,  there  has  been  an 
increase  in  the  average  price  of  all  the  feeds,  ranging  from  28  cents 
per  ton  for  rye  bran  to  $5. 14  per  ton  for  linseed  meal.  The  average 
increase  for  all  is  12  per  cent.  It  is  also  shown  that  the  increase 
affects  in  practically  the  same  degree  the  two  general  classes  of  feeds, 
namely,  the  protein  and  the  carbohydrate.  The  very  considerable 
increase  in  price  of  corn  meal,  namely,  27  per  cent.,  is  suggestive, 
since  it  is  one  of  the  feeds  which  has  been  used  more  generally  than 
any  other  by  the  farmer,  and  suggests  the  importance  of  a  careful 
study  of  the  exchange  of  home-grown  products  for  those  richer  in 
protein. 
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KIND  OF  FBKD. 


▲TBBAOB   POB  THB  SIX  MONTHS  PBSCBO- 
INO  JANUARY  1. 


hi 


Cottonseed  Meal ^»u..»i^. 

Linseed  Meal,  old  process.  ^.^...». 

Chicago  Gluten  Meal •»^. 

Maisballtown  Glaten  Feed 

Rockford  Diamond  Qlnten  Feed. 

Buffalo  Gluten  Feed 

Waukegan  Gluten  Feed.... . 

Dayenport  Gluten  Feed , 

Malt  Sprouts. 

BrledSBrewers  Grains. 

Suorene  Dairy  Feed 

G€im  Oil  Meal 

Wheat  Bran ....<» 

Wheat  Middlings 

Ship  Stuff 

Wheat  Feed  (MUl  Feed) 

Buckeye  Wheat  Feed. , 

H.  O.  Dairy  Feed , 

H.  O.  Horse  Feed 

Quaker  Dairy  Feed.......w...»........ 

Victor  Com  and  Oat  Feed. , 

Com,  Oat  and  Barley  Feed .., 

Com  Bran,  or  Sugar  Feod , 

Barley  Meal 

Hominy  Meal. »....., 

Rice  Feed ...».^...... 

Cerealine  Feed 

Com  Meal , 

Ground  Oats. ».. 

Cora  and  Oats  (Proyender)... 

Cora-Ear  Meal. 

Rye  Bran 

Rye  Middlings. 

Friends' Dairy  Feed ^ 

Chester  Stock  Feed 

Oat  Feed,  or  Chop 


$21  88 
22  66 

18M 


16  88 


18  18 
16  88 


822  40 
22  97 
14  88 


12  00 


10  90 
12  88 


128  00 
24  82 
18  88 


16  22 


12  C8 
16  18 


820  22 
26  80 
19  88 

16  76 
16  92 


14  68 
14  92 


826  83 
28  94 
22  42 

17  00 

18  41 


16  89 

17  07 


16  46 
19  67 
16  88 


12  81 
14  98 
12  76 


14  10 
16  86 
.14  89 


16a 

17  87 
16  67 


17  48 

19  16 

18  22 


16  76 


12  76 


18  94 


16  94 


17  00 


18  84 
20  92 

19  49 

16  96 

17  67 

18  88 


14  88 
18  76 
14  29 
12  60 
11  18 
14  40 


16  02 
22  68 
16  69 
18  67 
12  44 
16  60 


16  62 
24  81 
19  79 
16  92 
14  69 
16  97 


17  26 
28  76 
19  81 
14  88 

17  22 

18  60 


18  26 


14  89 


8»70 
84  06 
26  08 
22  00 
21  10 
2187 
2160 

20  70 

17  60 
19  06 

21  00 

22  76 

21  IS 

22  68 

18  80 

19  75 
a0  88 
22  70 
2188 
18  86 

18  66 

20  00 

17  10 
22  00 

19  06 

18  60 

19  76 
22  00 
25  00 

20  90 

16  4L 

17  60 

18  00 
16  IS 
18  76 
16  76 
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NITROGEN   INVESTIGATIONS. 

THE  AVAILABILITY  OP  ORGANIC  NITROGEN  IN 
RAW  MATERIALS. 

BY   JOHN   PHILLIPS   STREET. 

In  the  report  of  this  Station  for  1898*  there  was  suggested  a 
method  for  the  determination  of  the  relative  availability  of  the 
oiganic  nitrogen  in  raw  materials.  The  figures  there  published 
showed  that  with  the  materials  examined,  twenty  in  number,  the 
method  gave  very  satisfactory  results.  It  was  not  claimed  that  the 
percentages  obtained  showed  absolute  availability,  but  it  was  asserted 
that  by  this  method  it  was  possible  to  determine  the  rdative  avail- 
ability to  the  plant  of  the  organic  nitrogen  obtained  in  the  well- 
known  ammoniates.  This  assertion  has  been  confirmed  in  some 
cases  by  a  comparison  with  actual  vegetation  tests,  and  in  others,  as, 
for  instance,  leather  and  the  various  bones,  by  the  knowledge  we 
possess  as  to  what  they  will  do  in  the  field. 

It  was  thought  that  it  might  be  valuable  likewise  to  ascertain  the 
variations  that  occur  in  the  availability  of  materials  of  the  same 
class,  and  accordingly  all  of  the  samples  of  raw  materials  received  at 
this  Station  during  the  past  three  years  have  been  submitted  to  this 
test  In  addition  to  these  samples,  the  analyses  published  in  1898, 
certain  samples  received  from  referees  of  the  Association  of  Official 
Agricultural  Chemists,  and  various  samples  of  the  different  kinds  of 
bone  from  our  own  stock  have  been  included.  The  tests  reported  on 
the  following  pages  include  the  examination  of  122  samples  repre- 
senting thirty-one  different  kinds  of  ammoniates. 

For  convenience,  the  method  used  is  again  reported  : 

Method, — Weigh  an  amount  of  the  material  equivalent  to  0.075 
•  grams  of  nitrogen  into  a  600  cc.  Erlenmeyer  flask ;  add  100  cc.  of  neu- 
tral 1.6  per  cent,  permanganate  of  potash  solution,  and  digest  on  a 
8team  bath  for  thirty  minutes,  shaking  occasionally  to  moisten  any 
particles  adhering  to  the  sides  of  the  flask.  Filter  and  wash  three  or 
four  times,  using  from  125  to  150  cc.  of  water.  Determine  the  total 
nitrogen  in  the  undigested  residue  by  the  ordinary  Kjeldahl  method. 

^Report  N  J.  Exp.  SUtion,  1898,  page  98. 
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Note. — The  original  method  has  since  been  modified  by  the  use  of 
a  400  cc.  beaker  instead  of  a  flask,  the  same  to  be  immersed  in  boil- 
ing water  during  the  digestion  and  covered  with  a  cover  glass.  This 
modification  facilitates  manipulation  and  secures  more  uniformity  of 
temperature  during  the  digestion. 

Inasmuch  as  this  method  has  no  official  standing,  in  the  following 
tables  the  name  of  the  manufacturer  of  the  material  is  in  every  case 
omitted  : 


Dried  Blood.. 



((         ti 

M                   « 

It                    •< 

"                   "          .. 

" 

"          .. 

oi 

H 

If 

12.41 

95.6 

18.20 

95.2 

IS.ll 

95.2 

14.01 

95.0 

12.85 

94.6 

18.60 

94.4 

13.78 

91.8 

14.04 

94.0 

11.89 

92.7 

18.41 

92.2 

n.68 

91.9 

11.89 

918 

18.10 

91.0 

Dried  Blood 

(I         (I 

ATerage » 

Ground  Horn 

Concentrated  Tankage. 

Ammonite 

<i 

Average 

Cracklings 

Hoof  Meal .»  . 

«•        <« 

Average ..« 


o2 


^2 

Ob  60 


U.S6 


89.8 
87.4 


93.C 
96.9 
9S.7 
93.6 
95.4 

94.5 
98.5 
92.2 
89.7 


91.0 


The  fifteen  samples  of  dried  blood  examined  range  in  availability 
from  87.4  to  95.6,  with  an  average  of  93.0  per  cent.  All  of  the 
higher-grade  bloods,  with  one  exception,  show  a  somewhat  higher 
degree  of  availability  than  those  of  lower  grade  (containing  less  than 
12  per  cent,  of  nitrogen).  The  average  availability  of  the  former  is 
93.7  and  of  the  latter  91.0  per  cent,  which  is  due  chiefly  to  the  pres- 
ence of  considerable  phosphoric  acid  in  the  latter,  one  sample  show- 
ing as  much  as  3.44  per  cent.,  thus  indicating  the  admixture  of  some 
foreign  matter,  probably  bone.  These  figures  show  that  the  dried 
blood  on  the  market  for  the  past  three  years  has  been  of  excellent 
quality  and  contains  nitrogen  in  a  very  available  form. 

The  other  materials  reported  in  the  above  table,  ground  horn,  con- 
centrated tankage,  ammonite,  cracklings  and  hoof  meal,  all  show  a 
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Lgh  degree  of  availability.  As  stated  in  a  previous  report,  the 
Lmple  of  ground  horn  is  probably  better  than  the  average,  as  it  was 
a  old  sample  and  in  a  very  pulverulent  condition.  The  samples  of 
oof  m^l  were  submitted  to  a  vegetation  test  at  this  station,  and 
lowed  a  relation  to  dried  blood  almost  identical  with  the  figures  in 
16  table.  All  of  these  materials  furnish  organic  nitrogen  in  a  very 
irailable  form. 


d 

?l 

St 

II 

.1 

SB 

ried  Fish «..,.. 

10.28 
8.84 
8.56 
8.78 
9.38 
7.97 

7.53 
8.80 
8.:i9 
8.39 
9.53 
8.69 
7.89 
6.82 
8.28 
8.83 
943 
4.57 
8.37 
7.80 
7.61 

92.9 
90.7 
93.7 
90.2 
90.1 
90.0 
89.9 
88.7 
8S.5 
88.2 
88.2 
88.0 

S7,e 

87.1 
86.7 
86.5 
86.3 
86.1 
86.0 
86.0 
81.7 
83.5 

Dried  Fish 

6.50 
8.26 
8.34 
7.75 
8.23 
5.07 
8.44 
7.49 
8.1^ 
6.82 
5.07 
6.47 
6.76 
6.86 
6.19 
6.20 
6.96 
7.04 
4.58 
7.07 
5  U 

7.54 

Si. 9 

82.6 

1. 

,. 

82  3 

"        *'    ~.«.M..,. ».....»•«..... 

'*    ™ 

82.2 
82.1 
81.9 

M                   »> 

"    

81.4 

•  •                   « 

79.6 

M                  t, 

M                    tt          ^ ^^^ 

"                    "         

79. S 

78.4 

II                   It 

74.7 
74.4 

It                 *i 

tl                    .1 

70.8 

M 

70.1 

H                 i. 

it                    It         ^^^_ 

11                    It 

69. S 

..                .< 

66.9 

.. 

II                    It 

65.8 

*.                 I< 

tt                    li 

66.  i 

'                " 

"                   ■•         

6t.4 
62.9 

•1                ,1 

II                    >l 

56.1 

M            il 

Average 

81.1 

The  forty-three  samples  of  dried  fish  reported  in  the  above  table 
show  wide  variations  in  availability,  ranging  from  56.1  to  92.9  per 
cent.  If  we  make  a  somewhat  arbitrary  division  of  the  samples, 
classing  those  containing  more  than  7  per  cent,  of  nitrogen  as  high- 
grade,  and  those  below  that  figure  as  low-grade,  we  find  that,  with  a 
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very  few  exceptione,  these  differences  become  much  smaller,  the 
average  availability  for  the  high-grade  samples  being  86.4  per  cent., 
and  that  for  the  low-grade  72.3  per  cent.  The  differences  in  the 
nitrogen  availability  of  different  samples  of  fish  arise  from  the  vary- 
ing amounts  of  flesh,  bone  and  oil  which  they  contain,  any  excess  of 
flesh  showing  itself  in  an  increased  nitrogen  content,  and  any  excess 
of  bone  or  oil  causing  a  lower  percentage  of  nitrogen.  These  facts, 
together  with  the  figures  of  the  above  table,  show  that,  with  a  very 
few  exceptions,  in  this  class  of  goods  the  percentage  of  nitrogen  con- 
tained is  a  fairly  reliable  guide  as  to  the  availability  of  the  nitrogen. 
A  wet,  oily  fish  containing  a  large  proportion  of  bone  naturally  would 
be  less  available  to  the  plant  than  one  whose  chief  constituent  was  fine 
dried  flesh.  The  proportion  of  salt  contained  also  has  considerable 
influence  on  the  usefulness  of  the  fish  to  the  growing  plant. 


H 

^* 

a^ 

if 

8.68 

98.2 

7.i8 

92.8 

6.90 

91.5 

6.00 

91.2 

7.67 

89.5 

7.20 

89.2 

6.68 

88.4 

6.88 

87.1 

6.42 

85.4 

6.69 

84.0 

6.65 

81.8 

5.67 

79.8 

5.89 

79.7 

6.84 

79.7 

5.16 

65.0 

6.41 

85.2 

6.02 

65.9 

2.98 

68.1 

8.98 

64.5 

0.64 

87.8 

P 


a^< 


Tankage .. 


Average 

DifisolTed  Tankage..... 

Average 

Degelatinized  Bone... 


Dissolved  Bone.. 


Steamed  Bone.» 


Average.. 
Button  Bone.... 


Average.... 
Bone  Sawlnga.... 


2.20 
1.95 
2.78 
2.25 
2.20 


2.41 
8.14 
8.88 


8.24 
8.80 
8.85 
8.98 


Average 

Soft  Ground  Bone.... 
Rav7  Ground  Bone.... 


Average.. 


8.86 
2.87 
8.98 
8.40 
4.12 
4.05 

8.88 


88.1 
9SL.7 
87.0 
84.8 
81.9 


84.6 
86.7 
84.0 


85.4 
79.7 
77.6 
76.0 


77.8 
71.6 
70.0 
66.9 
66.8 
66.8 

67.4 
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The  fifteen  samples  of  tankage  show  a  variation  in  availability 
ranging  from  93.2  to  65.0  per  cent,  with  an  average  of  85.2  per  cent, 
like  fish,  tankage  is  a  very  variable  material,  as  these  figures  show, 
bat  unlike  fish,  the  percentage  of  nitrogen  contained  is  of  little  value 
as  indicating  the  nitrogen  availability.  The  possibility  of  the  manu- 
facturer making  his  tankage  a  vehicle  for  the  disposal  of  the  crudest 
oSal  of  the  slaughter  house,  as  is  frequently  done,  makes  it  necessary 
for  the  consumer  to  use  great  care  in  its  purchase.  The  percentage 
of  phosphoric  acid  present  (in  the  above  samples,  ranging  from  8.02 
to  18.06  per  cent ),  is  a  partial  guide  as  to  its  source,  but  too  much 
dependence  cannot  be  placed  on  this,  for  while  a  high  content  of 
phosphoric  acid  is  almost  certain  evidence  that  bone  is  an  important 
constituent,  a  low  content  of  phosphoric  acid  does  not  necessarily 
indicate  that  high-grade  materials  have  been  used  in  making  up  the 
tankage.  The  availability  of  the  nitrogen  of  the  two  samples  of  dis- 
solved tankage  reported  is  somewhat  lower  than  would  be  expected 
from  experience  with  analagous  materials. 

In  the  above  table  are  also  grouped  sixteen  samples  of  bone  repre- 
senting seven  classes  of  that  product.  The  d^elatinized  bone,  made 
by  a  patent  process,  shows  a  high  d^ree  of  availability.  This  par- 
ticular sample  showed  more  than  half  of  its  total  nitrogen  in  the 
form  of  ammonia  ealts,  and  its  organic  nitrogen  appears  also  to  be 
very  available.  The  two  samples  of  dissolved  bone  show  a  wide 
divergence.  The  sample  called  '^soft  ground  bone"  in  appearance 
strongly  resembles  dissolved  bone,  and  its  availability  shows  it  to 
belong  to  that  class  of  materials.  Of  the  remaining  classes  of  bone 
shown  in  the  table,  steamed  bone  and  button  bone  show  the  highest 
availability,  while  bone  sawings  and  raw  bone  are  considerably  lower. 
The  process  of  steaming  removes  the  greater  part  of  the  fatty  matter, 
and  this  probably  accounts  for  its  higher  availability  than  the  more 
crude  forms.  Likewise  in  button  bone,  the  bone  used  for  this  pur- 
pose is  almost  completely  freed  of  fat  and  consequently  shows  a  high 
availability.  Raw  bone,  containing  as  it  usually  does,  considerable 
quantities  of  fatty  matter,  shows  the  lowest  availability  of  any  of  the 
forms  of  bone  examined. 
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If 

Is 

CO 

II 

Castor  Pomace.  .....^M 

6.12 
8.62 
6.81 
7.88 
6.74 

90.0 
89.8 
82.6 
79.6 
78.6 

Wool  Waste.......« 

Average 

King  Crab ^ 

II        II 

2.47 

64.9 

Peanat  Palp ^ 

Cottonseed  Meal ««« 

2.46 
8.78 
9.12 
6.76 
2.96 
8.20 
2.99 

71.8 
726 

62.6 

«            (1 

Hair  Manure 

Garbage  FertiUser. ^„^, 

II             11 

64.6 

A7erage..  .-^  ...»^. 

Llnaeed  Meal 

Horse  Meat -. 

6.79 
6.94 
4.29 
0.67 
2.68 
2.84 
2.62 
2.61 
2.81 

80.8 
77.7 
70.4 
88.8 
77.6 
76.6 
76.1 
76.0 
69.8 

89.2 
44.1 

42.7 

Average  .s...-^.....^ 

Bamed  Garbage ..........^ 

Snuff  Sand 

HtP4Hnftd  T.^thflr..... 

Pigeon  Manure...^... 

Wool  Waste....... ». 

8.06 
1.96 
1.08 
6.87 
7.22 
7.66 

48.7 
61.6 

48.8 
89.5 

<i        « 

Treated  Leather 

8S.4 

<•               u       ,.,„^^,.„ ,„ 

Raw  Leather ...... » 

26.6 

The  above  table  shows  the  availability  of  the  nitrogen  in  twenty- 
five  samples,  representing  fifteen  kinds  of  material.  The  figures 
obtained  indicate  that  castor  pomace,  peanut  pulp,  pigeon  manure, 
cottonseed  meal  and  linseed  meal  should  be  classed  with  the  high- 
grade  ammoniates.  The  horse  meal  ranks  with  an  inferior  tankage, 
and  the  king  crab  with  inferior  fish,  the  availability  of  the  second 
sample,  however,  being  even  several  per  cent,  lower  than  the  poorest 
fish  reported.  The  samples  of  wool  waste,  with  one  exception,  are 
very  uniform  both  in  composition  and  availability  and  occupy  a 
place  somewhat  below  fish,  and  an  intermediate  position  between 
the  good  and  the  poor  materials.  The  remaining  materials  are  of 
known  inferiority,  and  the  availabilities  they  show  under  the  action 
of  permanganate  indicate  that  the  method  is  successful  in  differenti- 
ating the  good  and  the  bad  materials.  Three  other  samples  of  hair 
manure,  besides  the  one  reported  in  the  table,  were  examined,  but 
are  excluded  because  of  the  uncertainty  as  to  their  origin.  One 
sample  contained  as  much  as  10.48  per  cent,  of  nitrogen,  and  this 
high  nitrogen  content  together  with  the  high  availability  shown 
(81.0,  85.8  and  93.2  per  cent.)  seemed  to  indicate  that  they  did  not 
fairly  represent  the  material  known  as  crude  hair.     Much  treated 


Digiti 


zed  by  Google 


EXPERIMENT  STATION    REPORT. 


143 


r  has  appeared  for  sale  in  recent  years,  particularly  in  southern 
rkets,  and  these  samples  ma}'  belong  to  that  class,  thus  accounting 
the  high  availability  shown.  The  snuff  sands  represents  the 
jepings  from  a  snuff  factory,  and  the  low  availability,  48.3  per 
it,  indicates  that  it  is  much  inferior  to  the  high-grade  ammoni- 
B.  The  samples  of  garbage  and  those  of  leather,  both  in  the 
ited  and  untreated  form,  occupy  the  lowest  position  of  any  of  the 
iples  examined. 

rhe  following  table  gives  a  summary  of  the  average  results  ob- 
led  in  the  thirty-one  classes 'of  materials  examined  : 

Average  Availability  of  Organic  Nitrogen. 


Horn  Mea]....».. 

Ammonite » ».... 

Concentrated  Tankage.. 

OncklingB, 

Dried  Blood ..«, 

HoofMeaL. 

Castor  Pomace.. 

Peannt  Pulp« , 

Pigeon  Manure. ...„ 

Degelatinized  Bone 

Button  Bone 

Tinkage 

Steamed  Bone.. , 


Dissolved  Bone.. 
Dried  Fish 


> 

< 

i 

1 

< 

o 

1 

:2; 

95.9 

3 

94.5 

s 

93.7 

1 

93. S 

1 

93.0 

6 

91.0 

1 

90.0 

4 

89.3 

2 

88.8 

2 

87.8 

1 

85.4 

1 

85.2 

3 

8i.6 

1 

p.l 

1 

162.7 

1 

81.1 

1 

"a 


Cotton-feed  Meal.... 

Bone  Sawing^ 

Linseed  Meal 

Soft  Ground  Bone... 

Wool  Wafite. 

Horse  Meat 

Raw  Bone 

Dissolved  Tankage 

King  Crab.. , 

Hair  Manure 

Burned  Garbage...... 

Garbage  Fertilizer.. 

SouffSand 

Steamed  Leather..., 

Treated  Leather , 

Raw  Leather. 


80.3 
77.8 
77.7 
71.6 
71.3 
70.4 
67.4 
61.5 
62.5 
54.6 
51.5 
48.7 
48.3 
39.5 
33.4 
25.5 


i 
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INVESTIGATIONS   RELATIVE  TO  THE    USE   OF   NITRO- 
GENOUS  MATERIALS. 

BY    EDWARD    B.    VOORHEES. 
liosses  from  Farmjard  Mani&res  When  Allo-wed  to  I««aok. 

These  experiments,  while  primarily  planned  to  obtain  data  con- 
cerning the  relative  availability  of  nitjrogen  in  farmyard  manure  of 
various  kinds,  and  of  the  commercial  nitrogenous  products,  admitted 
a  study  of  the  losses,  both  in  fertility  elements  direct,  in  availability 
that  may  occur  in  the  improper  handling  of  cow  manure  made  upon 
the  farm. 

That  phase  of  the  experiments  which  enabled  a  study  of  the  loeee^ 
that  may  occur  through  exposure,  included  four  lots  of  manure,  each 
lot  including  the  solid  excrement  only,  and  the  solid  and  liquid 
excrement  combined.  These  were  exposed  for  different  periods  and 
at  different  seasons  of  the  year,  thus  making  the  average  of  the  four 
lots  fairly  representative  of  the  average  period  during  which  manure 
is  most  likely  to  be  exposed,  as  well  as  representing  manures  made 
under  different  conditions  of  feeding,  summer  and  winter.  The 
manure  was  carefully  collected,  and  100  pounds  of  each  lot  placed  in 
a  galvanized  iron  box,  8  inches  deep,  with  a  perforated  bottom,  cov- 
ered with  wire  gauze  to  prevent  mechanical  losses,  and  then  exposed 
in  the  open  air,  as  follows  : 

First    lot,   February  4th  to  June  5th,   1898.  A  period  of  131  days. 
Second  lot,  February  3d  to  April  18th,  1899.  *       *'     70     " 

Third  lot,  February  7th  to  April  20th,  1900.  «       "     76     " 

Fourth  lot,  August  9th  to  September  27th,  1900.  *•       "     60     " 

In  the  next  place,  in  order  to  eliminate  unequal  factors  as  far  as 
possible,  the  manures  used  in  the  experiment  were  not  mixed  with 
litter  or  other  substances,  and  hence  the  results  may  not  be  strictly 
comparable  with  those  obtained  under  the  average  conditions  of 
handling,  where  litter  and  absorbents  are  used ;  nevertheless,  the 
losses  that  occur  and  the  availability  of  the  material  of  different  kinds 
would  undoubtedly  be  relatively  the  same.  For  example,  if  it  ifl 
shown  that  40  per  cent,  of  the  nitrogen  contained  in  solid  manure  is 
lost  by  exposure  for  a  certain  period,  and  50  per  cent  of  the  nitrogen 
in  the  solid  and  liquid  manure  is  lost  under  the  same  conditions  as 
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to  time  and  season,  the  relations  would  be  the  same,  even  though  the 
two  kinds  were  admixed  with  other  materials ;  or,  in  other  words, 
the  presence  of  an  equal  amount  of  litter  would  have  practically  the 
same  effect  upon  one  lot  as  upon  another.  Furthermore,  if  it  were 
shown  that  the  nitrogen  in  the  fresh  solid  manure  showed  an  avail- 
ability for  a  crop  or  season  of  15  per  cent.,  and  the  availability  of  the 
nitrogen  in  the  fresh  solid  and  liquid  manure  was  40  per  cent.,  the 
relative  availability  would  be  likely  to  be  the  same,  even  though  the 
materials  were  admixed  with  other  substances.  It  seemed  best  Uy 
study  the  two  products,  solid,  and  the  solid  and  liquid  combined, 
which  would  be  relatively  the  same  upon  any  farm,  provided  the 
feeding  was  the  same,  rather  than  a  mixture  of  other  materials,  which< 
would  vary  with  the  different  producers. 

Chemical  analyses  were  made,  both  at  the  time  the  manures  were- 
placed  in  the  boxes,  and  again  at  the  end  of  the  period.  The  losses 
calculated  on  the  basis  of  the  amount  of  constituents  contained  in  100 
pounds  of  the  dry  matter  of  the  original  manure,  are  shown  in^ 
Table  I. 

TABLB  I. 

Ijosses  Sustained  by  Manures  on  Bxposure. 

Solid  Maniir«. 


Lot   Period.  Ash. 

L  181  days.  Origlnal....»...lb8 12.166 

Lon lbs.....    5.085 

Per  cent  .....».l0Bt...41.8 


—In  100  poundB  of  dry  matter— ——-^ 

Organic  Pho^horio 

matter.      Nitrogen.  acid.       Potash. 

87.884  2.286  2.915  1.488 

44.915  1.041  2.211  1.196 

51.1  46.0  78.0  80.0 


Todays.  Original..... 

Lou ..... 

Per  cent .... 

....lbs...«  15.607 
....lb8..»    5.860 
....l08t...34.4 

81.898 
20.681 
244     * 

2.091 
0.705 
34.0 

2.215 
0.591 
87.0 

1.262 
0.188 
lO.O 

76  days.  Original 

Loss.       .. 
Percent.... 

.«.lb8-.. 
....lbs.... 
....lost„ 

.  11.849 
..    8.700 
.81.8 

88.151 
28.800 
26.4 

2.128 
0.524 
85.0 

2.815 
1.242 
54.0 

1.408 
0.672 
48.0 

50  days.  Original..... 

Loss 

Percent  ..M 

....lbs.... 
«.lbs«., 
•-.lost.. 

.  17.507 
.    7.U4 
.40.6 

82.493 
86.8tl6 
44.1 

2.888 
1.076 
45.0 

1.873 
0.798 
48.0 

0.859 
0.865 
48.0 

ATersge  original. ....« 

Average  loss ,.^^, 

ATerage  per  cent...... 

..-lbs....  14.282 
...lbs..«    5.817 
-..lost...37.« 

85.718 
81.288 
36.4 

2.228 
0.887 
37.6 

2.880 
1.209 
51.0 

1.254 
0.592 
47.1 

10 
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Solid  and  Liqvid  Manure  Combined. 

, In  ICO  poonda  of  dry  matter  > 

Organic  Phoephoilo 

Lot.  Period.  Ash.  matter.  Nitrogen.  acid.         Potaik. 

1.  181  days.    Original...^^lb8 ......  12.924  87.076  8.6)8  2.682  VOX 

Loss lbs.....    8.60J  85.808  2.010  1.694  1881 

Per  oent.........loat....  87.8  40.6  57.0  62.0  79.6 

2.  70  days.    Origlnal.........lb6......  14.127  86.878  2.929  2.019  1.800 

Lou .....lbs 4.161  24.819  1.276  0.888  a6ai 

Percent ..lost 20.4  28.0  44.0  16.0  28.0 

8.    76  daya.    OriRinal. ...Iba......  18.687  86.818  8.676  2.821  1.846 

Loea .».lb8 4.469  27.641  1.897  1.472  1.084 

Percent ....loet.....32.6  81.0  30.0  68.0  66.0 

4.    60  days.    Original ...Jba 21.619  78.881  2.629  1.877  4.426 

Losa ......Iba .....  14.262  61.248  1.789  1.108  8.181 

Per  cent.........l08t....65.0  65.4  60.0  50.0  72.0 

ATerage  original..... Iba — 16.688  8UU  8.147  2.200  2.626 

Ayerageloaa ..Iba.....    6.616  84.769  1.606  1.126  1.606 

ATCrage  per  cent..........l0Bt 42.4  41.2  51.0  51.1  61.1 

It  was  possible  to  include  in  the  study  of  losses  the  mineral  con- 
stituents, phosphoric  acid  and  potash,  as  well  as  the  nitrogen ;  the 
experiment  proper,  however,  did  not  include  a  study  of  their  effect 
upon  crop  production,  since  an  excess  of  these  was  added  in  all  cases, 
in  order  to  study  the  one  question  of  the  availability  of  the  nitrogen. 

In  the  first  place,  it  is  shown  that  there  is  a  very  considerable 
difference  as  to  the  rate  of  loss,  influenced  both  by  the  length  of 
time  and  the  season  during  which  it  was  exposed,  as  well  as  the 
character  of  the  manure.  In  the  case  of  the  solid  manure,  the  loss 
of  nitrogen  ranges  from  25  per  cent,  in  the  third  period,  to  46  per 
cent  in  the  first  period  ;  the  loss  of  phosphoric  acid  ranges  from  27 
per  cent,  in  the  second  period,  to  72  per  cent,  in  the  first  period,  and 
the  loss  of  potash  ranges  from  10  per  cent,  in  the  second  period,  to 
80  per  cent  in  the  first  period.  In  the  case  of  the  solid  and  liquid 
combined,  the  loss  of  the  nitrogen  ranges  from  89  per  cent  in  the 
third  period,  to  69  per  cent  in  the  fourth  period  ;  the  loss  of  phos- 
phoric acid  ranges  from  16  per  cent  in  the  second  period,  to  63  per 
cent  in  the  third  period,  and  the  loss  of  potash  ranges  from  28  per 
cent  in  the  second  period,  to  72  per  cent  in  both  the  first  and  fourth 
periods.  In  the  case  of  the  nitrogen  and  potash  the  greatest  loss 
occurred  in  the  solid  and  liquid,  while  in  the  case  of  phosphoric  add 
the  loss  is  practically  identical,  whether  in  the  solid,  or  in  the  solid 
and  liquid  manure.  Of  the  ash  and  organic  matter,  the  greatest  loss 
occurred  in  the  case  of  the  solid  and  liquid  combined. 
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rhe  average  of  all  the  experiments  shows  a  loss  in  the  solid  manure 

37.6  pounf's  from  every  hundred  of  nitrogen,  51.9  from  every  hun- 

id  of  phosphoric  acid,  and  47. 1  pounds  from  every  hundred  of 

Bsh.     In  the  solid  and  liquid  combined,  there  was  an  average  loss  ? 

51.0  pounds  of   nitrogen  from  every  hundred  contained  in  the 

ginal  manure,   51.1  pounds  from  every  hundred  of  phosphoric 

d,  and  61.1  pounds  from  every  hundred  of  potash,  or  nearly  one- 

f  of  the  total  contained  in  the  solid  manure,  and  more  than  one- 

f  of  the  total  contained  in  the  solid  and  liquid  combined. 

ThaX  the  Losies  Repretent  in  Plant-Food  In  Commoroial  Forms. 

t  does  not  follow  that  manures  can  be  so  handled  as  to  prevent  all  ' 

this  loss  of  constituents  before  they  are  applied  to  the  land,  par- 

ilarly  in  the  case  of  the  constituent  nitrogen,  because  changes  take 

ce  very  rapidly.     Nevertheless,  the  greatest  losses  from  both  care- 

I  and  careful  handling  are  liable  to  fall  upon  the  solid  and  liquid 

abined,  rather  than  upon  the  solid  portion,  and,  therefore,  care 

>uld  be  exercised  to  prevent  the  conditions  which  favor  such  loss. 

luming  that  the  figures  here  obtained  do  represent  the  possible,  or 

n  maximum  losses,  the  following  calculations  are  of  interest.    The 

d  and  liquid  manures  represented  in  the  experiments  contained, 

the  average  : 

Nitrogeo 0.457  percent. 

Phosphoric  acid 0300       " 

Potash 0.348       « 

t  has  been  shown  by  the  records  kept  at  the  College  Farm  as 
the  amount  of  manure  product,  that  the  average  production  of 
d  and  liquid  manure,  unmixed  with  litter,  amounted  to  70 
inds  per  day,  or  an  equivalent  of  12.78  tons  per  cow  per  year  ; 
cows  ranging  in  weight  from  850  to  1,500  pounds,  an  average  of 
►ut  1,000  pounds.  There  would  be  contained,  therefore,  in  the 
nure  made  in  one  year  by  a  well-fed  cow,  117  pounds  of  nitrogen, 
pounds  of  phosphoric  acid  and  89  pounds  of  potash.  These  con- 
sents are  equivalent  in  amounts  to  what  is  contained  in  731 
ands  of  nitrate  of  soda  (16  per  cent.),  550  pounds  of  acid  phos- 
ate  (14  percent.)  and  178  pounds  of  muriate  of  potash  (50  per* 
it).  This  amount  of  manure,  if  exposed  for  an  average  of  82  days 
-ween  February  and  October,  would  lose  60  pounds  of  nitrogen, 
of  phosphoric  acid  and  54  of  potash,  or  an  equivalent  of  380 
ands  of  nitrate  of  soda,  277  of  acid  phosphate  and  108  of  muriate 
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of  potash.  Without  r^ard  to  the  value,  there  would  have  been  lost 
these  amounts  of  essential  constituents.  If  the  manure  had  been 
handled  in  the  best  manner,  a  part  of  the  nitrogen  contained  might 
have  been  lost,  because  of  the  tendency  to  fermentation,  resulting  in 
the  escape  of  ammonia,  but  the  mineral  constituents  could  have 
suffered  no  loss,  without  exposure  to  conditions  which  permit  leach- 
ing. That  losses  of  the  constituents  of  manures  do  constantly  occur 
is  abundantly  evident  to  anyone  who  observes  the  conditions  obtain- 
ing on  many  dairy  farms,  for  in  both  winter  and  summer  the  manures 
are  allowed  to  lie  in  the  open  yard,  often  in  loose  heaps,  which  favor 
fermentation,  and  subjected  to  the  leaching  from  every  rain  that  falls. 
These  conditions  must  result  in  great  loss,  and  the  probabilities  are 
that  the  amounts  armually  lost  are  as  great,  if  not  greater,  than  is 
shown  by  these  actual  figures. 

Vmlmm  of  ike  GoMititmomts  I«o^ 

It  is  difficult  to  affix  a  value  to  these  constituents,  since  it  is  mani- 
festly unfair  to  apply  the  same  conmiercial  values  to  the  constituents 
contained  in  yard  manure  as  are  affixed  to  the  constituents  in  com- 
mercial fertilizers,  because  commercially  the  conditions  are  different; 
yet,  it  is  a  fair  assumption  that  if  the  constituents  lost  were  replaced 
by  those  from  r^ular  conamercial  sources,  it  would  cost  exactly  what 
commercial  relations  have  fixed  for  these  products.  The  amounts  of 
the  materials  indicated  as  containing  constituents  equivalent  to  those 
lost  would  cost  at  the  present  time,  at  wholesale,  unmixed,  $12.50. 
If  they  were  purchased  in  the  form  of  New  York  manure,  at  prices 
at  which  the  product  is  delivered  at  consumer's  depots  in  the  .truck- 
ing districts,  viz.,  $2  per  ton,  they  would  cost  $11.50,  or  but  slightly 
less  than  if  purchased  in  commei;cial  forms,  though  at  a  much  greater 
expense  for  labor.  From  either  standpoint  the  constituents  possibly 
lost  from  the  manure  of  one  well-fed  cow  for  one  year  represents  a 
considerable  financial  outlay,  if  the  loss  is  to  be  made  good  by  pur- 
chased supplies.  On  the  basis  of  the  cost  of  constituents  in  com- 
mercial fertilizers,  it  is  equivalent  to  25  cents  per  hundred  for  the 
milk  of  a  5,000-pound  cow,  and  23  cents  per  hundred  on  the  basis  of 
the  cost  of  New  York  manure.  That  is,  if  the  fertility  of  the  farm 
so  lost  was  made  good  by  the  purchase  of  commercial  fertilizer,  or  of 
New  York  manure,  then  the  cost  of  production  per  hundred  of  milk 
would  be  increased  by  these  amounts,  and  conversely,  if  the  losses 
were  prevented  and  the  outlay  not  required,  the  cost  per  hundred  of 
milk  would  be  decreased  by  25  and  23  cents,  respectively. 
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EXPERIMENTS   IN   1900. 

THE  OOMPOSITION  OP  THE  SOLID  AND  OP  THE  SOLID  AND 
LIQUID  PORTIONS  OP  OOW  MANURE,  PRBSH. 

The  samples  were  obtained  by  collecting  from  a  cow,  well  fed,  a 
considerable  amount  of  the  solid  manure,  and  of  the  solid  and  liquid 
manure,  or  total  excrement.  .The  samples  were  thoroughly  mixed, 
and  two  pounds  taken  for  analysis,  which  showed  the  following 
composition  : 

. Fresh  Manure » 

A.  B. 

Solid.  SoUd  and  Liquid. 

Per  cent.  Per  cent. : 

Water 85.011  85.095 

Ash 1.776  2.040 

Organic  matter. 13.213  12.865 

Nitrogen  (total) 0.319  0.633 

"          water-soluble 0.051  0.280 

"  as  nitrates 

*'          as  ammonia 0.089 

"          as  soluble  organic 0.051  0.191 

*'          as  insoluble  organic 0.268  0.253 

Phosphoric  acid 0.347  0346 

Potash 0.211  0.275 

A  study  of  the  analyses  shows  that  0.051  per  cent,  of  the  solid  and 
0.280  per  cent,  of  the  solid  and  liquid  manure  was  soluble  nitrogen  ; 
that  is,  16  and  36  per  cent.,  respectively,  of  the  total  nitrogen  was 
soluble  in  water.  The  content  of  potash  was  nearly  68  per  cent, 
greater  in  the  combined  solid  and  liquid  manure.  That  is,  the  solid 
and  liquid  manure  shows  a  higher  percentage  of  the  valuable  con- 
stituents, not  only,  but  a  greater  solubility  of  the  nitrogen. 

THE  OOMPOSITION  OP  THE  SOLID  AND  OP  THE  SOLID  AND 
LIQUID  PORTIONS  OP  OOW  MANURE,  LBAOHBD. 

For  the  purpose  of  leaching,  100  pounds  of  each  of  these  fresh 
manures  [were  collected  and  placed  in  galvanized -iron  boxes,  eight 
•  inches  deep,  and  with  a  perforated  bottom,  so  as  to  permit  drainage, 
though  covered  with  a  wire  gauze  above  and  below,  in  order  to  pre- 
vent loss  of  solid  matter.  The  boxes,  with  their  contents,  were 
placed  in  an  exposed  place  in  the  open  air,  and  allowed  to  remain 
undisturbed   from   February  2d  to  April   20th,  a  total  period   of 
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seventy-six  days.  As  the  temperature  was  too  low  in  the  months  of 
February  and  March  to  cause  any  fermentation,  the  losses  likely  to 
occur  would  be  due  to  a  carrying  away  of  the  soluble  constituents  by 
the  water  from  the  rains  passing  through  the  boxes.  On  April  2d, 
the  contents  of  the  boxes  were  weighed,  and  it  was  found  that  the  100 
pounds  in  the  case  of  the  solid  manure  had  contracted  to  73  pounds, 
and  in  the  case  of  the  solid  and  liquid  to  68  pounds.  Samples  were 
again  taken  and  analyses  made  as  in  the  case  of  the  fresh  products. 
The  results  were  as  follows  : 


Oomposition  of  Manures  on  Water-Free  Basia 


Solid 

and 

SoUd.          Liquid.  Solid. 

Freeh.          Fresh.  Leached. 

A.                 B.  G. 

Percent.      Percent  Percent 

Ash 11849         13.687  11.163 

Organic  matter 88.151         86.313  88.837 

Nitrogen  (totol) 2.128          3.576  2197 

'*        water-8o]able 0.340           1.879  0.456 

**        as  nitrates 

"        as  ammonia. 0.597 

**       as  soluble  organic.     0.340          1.282  0.456 

**        asinsolubleorganic.     1.788           1697  1.741 

Phosphoric  acid 2.315           2.321  1.470 

Potash 1.408          2.821  1.008 


Solid 
and 

Liquid. 

Leached. 
D. 

Percent 

13.570 
86  430 


3204 
1.456 

0.617 
0.839 
1.748 
1.248 
1.193 


LoBses  Sustained  by  Leachinfir- 

74  PouD  ds  of  0  71  Ponnds  of  D 

Contains,          Loss.  Contains, 

Ash 8.149           3.700  9.228  4.469 

Oiganic  matter 64.854        23300  58.i72  27.541 

Nitrogen  (total) 1604          0.524  2.179  1.397 

*»       water-soluble 0.333          0.007  0990  0.889 

"       as  nitrates 

"       as  ammonia. 0.420  0.177 

"       as  soluble  organic .     0.333           0007  0.570  0712 

"       asinsolubleorganic     1.271           0.517  1189  0508 

Phosphoric  acid 1073          1.242  0.849  1.472 

Potash 0.736          0.672  0.811  1.034 
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These  calculations  show  that  the  losses  were  considerable-;  in 
sample  C  (solid  manure),  25  per  cent,  of  the  nitrogen,  54  per  cent, 
of  the  phosphoric  acid  and  48  per  cent,  of  the  potash  were  lost,  while 
in  sample  D  (solid  and  liquid  manure),  39  per  cent  of  the  nitrogen, 
63  per  cent,  of  the  phosphoric  acid  and  56  per  cent,  of  the  potash 
were  lost  The  loss  of  ash  in  sample  0  was  31.2  per  cent  compared 
with  a  loss  of  32.6  per  cent,  in  sample  D,  while  the  losses  in  organic 
matter  were  26.4  per  cent  in  C,  and  31.9  per  cent  in  D. 

The  nitrogen,  as  well  as  the  mineral  constituents  remaining  in  the 
leached  residues,  consisted,  therefore,  of  the  less  soluble  portions  of 
the  manure.  The  composition  of  the  fresh  manure,  and  of  the 
leached  manures,  used  in  the  experiment,  are  shown  in  the  accom- 
panying table : 

Fresh  Manures.  Leached  Manures. 

SoUd  Solid 

and  and 

Solid.         Liquid.  Solid.          Liquid. 

Percent    Percent.  Percent.     Percent. 

Water... 84901        84  368        81.162        80.214 

Ash 2109         2  356         2.104         2  686 

Orgaoic  maUer 12  990        18.276        16.744        17.101 

Nitrogen  (total) 0.326  0.516  0.414  0.634 

"       water-soluble 0.066  0.269  0.086  0.288 

"       a3  Ditrates a         

«        as  ammonia 0047  0.122 

"        as  soluble  organic. 0.066  0.222  0086  0.166 

<<        as  ineolable  organic...    0.259  0.246  0.328  0.346 

Phosphoric  acid 0.272  0.246  0.277  0.247 

Potash.. 0.206  0.301  0.190  0.236 


Deaorlptiom  of  tke  Experimemtal  Plant. 

In  order  that  the  conditions  of  the  experiment  might  conform  as 
nearly  as  possible  to  those  in  actual  practice,  what  is  known  as  the 
"cylinder  method*'  was  adopted.  A  full  description  of  the  plant 
has  already  been  published*,  and  the  diagram  of  experiments  only 
is  republished  here. 

^Annual  Report  N.  J.  Station,  1899,  pages  104-106,  inclusive. 
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Diafirram  of  Experiment. 
Seiies.  n  O 

1.  Check (^  Q 

2.  Minerals. \ ^^  /^ 

3.  Manure,  solid,  fresh T     y  T     J 

4.  Manure,  solid  and  liquid,  fresh I      j  (      j 

5.  Manure,  solid,  leached (      j  (      j 

6.  Manure,  solid  and  liquid,  leached ^     j  ^     j 

7.  Nitrate  of  soda,  5  gms (       j  (j 

8.  Nitrate  of  soda,  10  gms (      j  (J 

9.  Manure,  solid,  fresh;  nitrate,  5  gms.  I      J 

10.  Manure,  solid,  fresh ;  nitrate,  10  gms (      ) 

11.  Manure,  solid  and  liquid,  fresh ;    nitrate,  ^^>^  ^^-n^ 

^  ^' •• u  cj 

12.  Manure,  solid  and  liquid,  fresh;   nitrate,    •->.  >— v 

lOgms [\  fj 

13.  Manure,  solid,  leached ;  nitrate,  5  gms (      j  (       j 

14.  Manure,  solid,  leached;  nitrate,  10  gms. (]  (j 

16.  Manure,  solid  and  liquid,  leached ;  nitrate,  ^-^  ^-^ 

6  gms r  A  r^i 

1(J.  Manure,  solid  and  liquid,  leached ;  nitrate,  ^— >.  ^^-^ 

lOgms /^   ^  r     j 

17.  Sulfate  of  ammonia f\  f\ 

18.  Dried  blood /^  /^ 

19.  Manure,  solid,  leached ;  sulfate  of  ammo-  /^  \:Z^ 

"' O  O 

20.  Manure,  solid,  leached ;  dried  blood ()  C      ) 
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PLAN  OP  EXPERIMENTS. 

Applioatioii  of  Manures  and  Fertilizers, 

On  April  26th,  1900,  the  manures  and  fertilizers  were  applied. 
be  manures  were  carefully  weighed  and  thoroughly  incorporated 
ith  the  soil.  About  one-half  of  the  soil  was  first  removed  from  the 
^linder ;  a  portion  of  the  manure  was  then  taken  and  mixed  as 
refully  as  possible  with  the  remaining  soil,  then  manure  and  soil 
Ided  from  time  to  time  until  all  of  the  manure  had  been  used, 
bout  one  inch  of  soil  was  placed  upon  the  surface  of  the  whole  in 
der  to  prevent  any  changes  in  the  manure  due  to  exposure.  The 
mmercial  fertilizers  were  also  applied  at  the  same  time  and  in  the 
me  way. 

Amounts  Applied. 

It  was  the  aim  to  have  the  different  kinds  of  manure  applied 
liform  in  amount  and  slightly  greater  than  would  be  used  in 
dinary  practice,  and  corresponding  with  that  frequently  used  in 
arket  gardening.  The  applications  were  in  no  case  so  excessive  as 
render  the  conditions  different  from  those  obtaining  in  good  farm 
actice,  or  at  the  rate  of  16  tons  per  acre. 

In  the  case  of  the  nitrogen  in  artificial  forms,  the  nitrates  only 
3re  applied  in  two  different  quantities,  in  the  one  case  5  grams  per 
Under,  equivalent  to  160  pounds  per  acre,  which  may  be  regarded 
a  medium,  and  in  the  second,  10  grams  per  cylinder,  equivalent 
320  pounds  per  acre,  or  a  large  application.  This  was  done  in 
der  that  the  effect  of  dentrification,  if  any,  might  be  more  fully 
adied.  In  the  case  of  the  ammonia  and  blood,  an  amount  of 
trogen  equivalent  to  that  in  the  larger  quantities  of  nitrate  was 
>plied. 

The   Crops  Grown. 

After  the  crops  were  removed  from  the  cylinders  in  1899,  the  sur- 
cesoil  wag  kept  free  from  weeds,  and  on  April  28th,  1900,  oats  of 
le  Clydesdale  variety  were  planted  in  the  group  of  cylinders  con- 
ining  the  medium  clay  loam.  The  seed  was  uniform  in  size  of 
^in,  and  100  were  placed  in  each  cylinder.  The  crops  on  all  the 
iries  grtw  rapidly  and  were  photographed  July  5th,  and  harvested 
aly  6th,  on  which  date  the  grains  were  fully  formed  and  in  the 
ough  stage. 
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After  the  removal  of  the  oats,  the  soil  was  loosened,  and  com 
planted  thickly  (20  grains  in  each  cylinder),  in  order  to  gather  as  bs 
as  possible  the  residual  nitrogen.  The  seed  did  not  germinate  wdl, 
and  the  millet  was  replanted  on  July  16th,  and  harvested  when  the 
plants  on  the  well-manured  cylinders  were  fully  headed. 

On  the  sandy  loam  cylinders  a  single  sweet  potato  plant  was  set  in 
each  cylinder.  Plants  of  the  Jersey  variety  were  planted  in  the 
greenhouse  March  15th,  slipped  into  cans  and  transplanted  to  the 
cylinders  on  May  18th.  They  started  immediately,  and  grew  well 
throughout  the  early  season.  The  crops  in  both  cases  were  carefully 
watched  and  watered  three  times  during  the  season  of  growth,  using 
14  pounds  in  each  application.  The  oats  were  supported  with  wire 
frames  to  keep  them  upright  and  prevent  injury  from  winds  ;  the 
leaves  which  dropped  were  gathered  and  included  in  the  sample. 
^  "S  Very  marked  differences  were  noted  in  the  growth  of  the  crops. 

^ ;  The  oats  in  series  4,  7,  8,  11  and  12,  showed  the  greatest  vigor  and 

most  rapid  growth.     Those  in  the  check  series  and  in  series  2  and  3, 
were  yellow  and  sickly  and  grew  very  slowly  in  the  early  season, 
though  proportionately  more  rapidly  late  in  the  season,  or  after  th« 
11  others  had  headed.     It  is  believed  that  if  the  crop  had  been  harvested 

a  month  earlier  much  greater  gains  over  check  plots  would  have  been 
observed. 

The  same  statements  hold  true  for  the  potatoes.  On  Septembei 
7th  the  crop  was  harvested,  and  wide  variations  in  the  crops  of  th( 
different  series  were  noticed.  The  variations  in  the  yields  on  th< 
plots  of  the  same  series  were  slight,  and  the  experiment  correspondec 
directly  with  that  of  1899.  In  a  few  cases  in  the  potato  experiment, 
such  wide  variations  were  observed  as  to  make  it  inadvisable  to  repon 
the  results  at  present.  The  work  is,  however,  suggestive,  and  en 
ables  a  study  of  the  variations  that  may  be  expected  in  crops  of  thL 
"^    ?  sort. 

i"  The  RMiats  of  the  Oat  Ezperimemt-'IOOO. 

The  accompanying  table  shows  the  actual  dry  matter  in  the  dif- 
ferent crops,  the  percentage  of  nitrogen  contained  in  them,  the  gaii 
in  nitrogen  due  to  materials  added,  and  the  percentage  of  the  applied 
nitrogen  recovered.  In  all  cases  the  net  gains  in  the  different  serio 
are  derived  by  subtracting  the  average  gain  obtained  on  series  2,  upot 
.    f  which  minerals  only  were  applied,  from  the  average  gain  for  thai 

•  I  particular  series. 
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As  in  the  crops  of  1898  and  1899,  there  was  a  gain  in  weight  of 
the  dry  matter  of  the  crops  to  which  nitrogenous  materials  were 
applied^  Series  1,  to  which  nothing  was  added,  and  series  2,  to 
which  minerals  only  were  added,  give  us  some  interesting  figures. 
While  the  quantities  of  nitrogen  removed  by  the  crop  from  series  1 
and  2  differ  but  little,  being  1. 103  grams  and  1. 152  grams,  respect- 
ivdy ;  yet  the  amounts  of  dry  matter  produced  from  that  nitrogen 
show  striking  differences.  The  average  amount  of  dry  matter  on 
series  1  was  83.1  grams ;  on  series  2  it  was  110.3  grams,  taking  the 
amount  of  nitrogen  in  the  crop  from  series  1  as  100,  the  nitrogen 
obtained  from  2,  would  be  104,  nearly ;  and  taking  the  average 
weight  of  the  dry  matter  from  series  1  as  100,  the  average  weight  of 
the  dry  matter  from  series  2  would  be  133,  nearly.  Evidently  the 
plants  on  series  2,  thanks  to  the  abundance  of  available  potash  and 
phosphoric  acid,  were  able  to  employ  to  better  advantage  the  limited 
amount  of  nitrogen  at  their  disposal.  A  more  detailed  study  of  the 
yields  on  plots  1  and  2  for  the  past  three  years  is  presented  elsewhere 
in  this  report,  and  an  attempt  is  made  to  explain  the  variations  more 
fully.  The  variations  in  the  yield  of  dry  matter  in  each  series  are 
not  as  great  as  was  the  case  in  the  corn  in  1898,  they  are  practically 
the  same  as  in  the  oats  in  1899.  As  shown  in  Table  A,  the  average 
variation  in  1898  was  15.35  per  cent,  the  maximum  being  37.8  per 
cent  in  series  2.  The  average  variations  in  1899  and  1900  were  9.64 
per  cent  and  9.72  per  cent,  respectively,  and  the  maximum  varia- 
tions were  25.2  per  cent  in  series  17  in  1899,  and  25.5  per  cent,  in 
series  3  in  1900.  These  results  indicate  that  the  differences  in  the 
soils  were  more  or  less  equalized  during  the  first  season,  and  hence 
the  more  uniform  results  in  1899  and  1900. 
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Results  of  the  Oat  Bxperlment. 


SERIES. 

M 

bI 

11 

1 

11, 

fA.« « 

iJb 

gXDB. 

gms. 

81.8 
82.6 
81.8 

116.9 
1C6.8 
101.1 

1540 
155.8 
128.8 

282.4 

218.8 
218.8 

128.6 
121.7 
181.2 

198.4 
198.7 
198.7 

158.0 
166.8 
174.7 

20!.8 
184.0 
198.4 

197.8 
189.5 
199.2 

2f7.0 
2n.2 
282.9 

266.4 
260.1 
269.0 

262.6 
242.2 
285.9 

178.6 
1-98 
178.6 

192.6 
206.4 
196.4 

217.5 
211.5 
217.0 

257.4 
280.4 
214.1 

194.6 
17M.8 
19L.2 

178.6 
187.8 
175.4 

177.4 
197.9 
201.8 

189.6 
179.2 
198.7 

1.897 
1.818 
1.298 

1.018 
1.061 
1.058 

1.061 
1.108 
1.142 

1.148 
1.069 
1.044 

1.145 
1.121 
1.147 

1.096 
1.067 
1.008 

1.168 
1.085 
1.019 

1.178 
1.252 
1.168 

1.085 
1.H9 
1.052 

1.251 
1.816 
1.107 

1.277 
1.077 
1.188 

1428 
1.486 
1.204 

1.150 
1.148 
1.1/9 

1.888 
1.908 
1.241 

1.885 
1.286 
1.158 

1.418 
1.4K) 
1.887 

1.142 
1.221 
1.149 

1.094 
1.060 
1.085 

1.176 
1.285 
1.156 

1.154 
1.200 
1.145 

gms. 

1.148 
1.085 
1.096 

1.190 
1.18S 
1.188 

1.684 
1.721 
1.414 

2.656 
2.2/7 
2.227 

1.471 
1.864 
1.605 

2.120 
2.C67 
1.948 

1.888 
1.720 
1.780 

2.888 
2.804 
2.817 

2.182 
2.121 
2.C96 

2.690 
2.V9) 
2.578 

8.889 
2.801 
8.182 

8.949 
8.478 
8.442 

2.004 
1.941 
2.015 

2.567 
2.488 
2.487 

2.904 
2.624 
2.5.8 

8.660 
8.272 
2.970 

2.221 
2.177 
2.197 

1.899 
1.985 
1.9.8 

2.086 
2.444 
2.883 

2.187 
2.150 
2.275 

gms. 

■"'••"•■•••" 

(C 

A  ............^ ..«.«. 

(1.162) 

0.482 
0.669 
0.262 

1.6C4 
1.076 
1.076 

0.819 
0.212 
0.868 

0.968 
0.916 
0.791 

0.686 
0.668 
0.628 

1.281 
1.162 
1.165 

0.980 
0.969 
0.944 

1.488 
1.888 
1.426 

2.287 
1.649 
2.080 

2.797 
2.826 
2.290 

0.852 
0.789 
0.868 

1.415 

1.86L 

2.498 
2.120 
1.818 

1.069 
1.025 
1.046 

0.747 
0.888 
0.761 

O.O^M 
1.292 
1.181 

1.085 
0998 
1.128 

11.90 
14.05 
6.47 

87.78 
27.01 
27.01 

7.99 
6.81 
8.85 

2^.96 
22.65 
19.58 

87.96 
72.82 
80.51 

79.42 
74.82 
75.16 

20.29 
20.06 
19.65 

25.68 
82.82 
26.46 

47.00 
84.64 
42.66 

60.58 
42.06 
41.41 

17.86 
16.54 
18.09 

25.64 
24.08 
23.19 

86.86 

80.54 
28.24 

44.69 
87.75 
82.52 

70.88 
67.48 
68.75 

60.18 
55.91 
60.40 

16.95 
28.50 
21.48 

18  80 
18.21 
20.49 

2-{  B  — ^ 

0 



fi 

«-  B 

(A 

4i  B 

n 

4.05 
8.98 

**^io."5" 

80.60 

f  A. « 

8.99 

»|b 

7.88 

«{Sr::::r;.:"-::.r.:::z:: 

4.04 
0.78 
1.65 
4.88 

*~"i.o» 

V.  0.  .••■••  •••MMMM******  •••••• 

7JS::::::::r"=:::::: 

80.48 

Ic 

76.80 

Ic 

J^r-::::::;:::-:::: 

u.iS 

\c 

rA.« ^....»...«..^... 

6.60 
4.76 
5.68 

10.  B ., : 

27.N 

ic 

iJ^-::z::-::::::: 

C «„ 

"•«.« 

12-^  B. ^ _ 

44.M 

(A ^ „ 

18-^  B. 

.C. 

(A 

14-1  B „^. 

4.77 
5.54 

lo ::;::.:;::::;::::ni: 

CA .^. 

4.82 
5.59 
1.52 

16-^  B „ 

.C ^ 

f  A «. 

81.71 

16-!  B 

Ic « _.. 

A 

17-{  B 

88.82 
68.84 

Ic 

(A ^ 

18-^  B. 

C ^^..„.^^,... 

1.49 

52.15 

(A 

5.61 
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""20.« 

lc.« 

f  A....« „«......«.. 

6.48 

20-!  B 

C. 

'^S.k 

Digitized  by  VjUUV  IC 


EXPERIMENT  STATION    REPORT. 


157 


TABLE   A. 

Greatest  Variation  in  the  Yield  of  Dry  Matter  in  Bach  Series. 

Corn— 1898.                   Oats— 1899.  Oata— 190O. 

Series.                                 Gms.    Percent.          Gms   Percent.  Gms.  Percent. 

1 44.4  =  22.7              8.7  =  17.5  30=-   3.7 

2 95.9  =  37.8              48=   85  10.1=    9.4 

3.... 57.4  =  18.7            15  8  =  21.1  31.5  =  25.5 

4 24.4=   5.4              6.7=   2  9  24.1  =  11.6 

5 1013  =  29.8              7.1=   99  95=   7.8 

6 61.9  =  17.2            15.1  =  138  0.3=   0.1 

7 6.5=   1.9            15.8=15.2  16.7  =  10.6 

8 35.7=    9.9              1.8=    1.3  18.3=    9.9 

9 44.9  =  13.1             17  3  =  15.5  9.7=   5.1 

10. 16.3=   4.2              9.0=   5.7  26.9  =  12.5 

11... 45.3=   9  8              6.7=   3.2  8.9=   3.4 

12. 100=   2.0            280=14.7  43.7  =  18.0 

13 115.4  =  308    .          6.2=   6.6  88=^    6.2 

14 97.1  =  23,4            22.5  =  15.9  13.8=   7.2 

15„ 32.2=   8.9              5.7=   3.9  60=    2.8 

16.. 573=15.8              4.7=   2.8  43.3=20.2 

17 709  =  21.6            25.2  =  25.2  162=   9.1 

18 331  =  125              5.0=    4.8  13.7=   7.9 

19 33.4=   8  2              3.7=   2  9  24.4=13.7 

20..... 48.3  =  13.4              29=   2.6  19.5  =  10.9 

Average     percentage 

variation 15  35                         9.64  9.72 

Averagre  Amount  of  Dry  Matter  in  Orop— 1900. 
Series.  Oatij— grams.       Com— grams. 

1 83.1  129.2 

2 110.3  127.8 

3 144.4  190.4 

4 218.0  179.8 

5 127.1  191.0 

6 193.6  162.6 

7 166.3  109.5 

8 194.9  121.3 

9 195  0  187.8 

10 222.4  209.9 

11 264.8  179.6 

12 263.5  193.0 

13 175.2  221.3 

14 198.6  198.2 

16 215.3  186.2 

16 233.9  185.6 

17 188,0  113.5 

18 178.8  126.1 

19 192.3  174.1 

20 ', 189.1  176.2 
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Ab  to  the  nitrogen  content  of  the  dry  matter,  the  resnlta  in  the 
main  agree  with  those  of  last  year.  Two  tendencies,  at  least,  are  in- 
dicated, namely,  the  production  of  plants  rich  in  nitrogen,  both 
on  soils  poor  in  nitrogen  and  other  plant-food  and  on  soils  rich  in 
nitrogen,  and  rich  also  in  potash  and  phosphoric  acid.  Table  B 
shows  the  average  percentages  of  nitrogen  contained  in  the  crops  of 
1899  and  1900.  In  both  oat  crops  the  dry  matter  in  series  10,  12, 
14  and  16  is,  with  one  exception,  proportionately  richer  in  nitrogen 
than  the  average  of  the  other  series  ;  and,  in  the  one  exception  also, 
the  crops  planted  to  secure  the  residual  nitrogen  after  the  oats, 
produced  dry  matter  poorer  in  nitrogen  than  the  average  of  the  19 
series  (series  1  being  excluded).  Thus  the  average  content  of  nitro- 
gen in  the  dry  matter  of  the  oats  of  1899  was  1.407  per  cent.,  and  of 
the  dry  matter  of  the  millet  following  the  oats  was  1.278  per  cent. 
On  the  other  hand,  the  nitrogen  content  of  the  dry  matter  in  the  oats 
of  1900  was  1.168  per  cent.,  and  that  of  the  com  following,  .626  per 
cent.  The  following  figures  present  the  above  facts  in  tabulated 
form  : 

, 1800. .  . 1000. > 

Oats.  MlUet  Oats.  Gorn. 

Percent.      Percent.  Percent.      Percent. 

SerieBlO. 1.409  1.284  1.225  .684 

"      12 2011  1.182  1.356  .611 

"      14. 1.869  1.115  1.259  .694 

«      16 1.609  1.498  (♦1.186)  1.409  .692 

Average  for  the  oats 1.407  per  cent.      Average  for  the  oats  ....  1.168  per  cent 

•'  «       millet...  1.278      «  «  «       com 0.626       « 

It  should  be  pointed  out  here  that  in  the  millet  of  series  16,  one 
of  the  plots  was  defective,  its  yield  of  dry  matter  being  only  66.6 
grams  as  against  126.7  grams  and  110.2  grams,  respectively,  in  the 
other  two  plots.  Furthermore,  the  nitrogen  content  of  the  dry  matter 
on  the  first  plot  was  1.863  per  cent.,  as  against  1.165  per  cent,  and 
1.200  per  cent.,  respectively,  on  the  other  two  plots.  For  these 
reasons  we  can  arrive  at  the  facts  more  readily  by  taking  the  average 
of  only  two  of  the  plots  in  this  particular  series.  Now,  in  the  four 
series  given  here,  there  was  a  large  amount  of  available  nitrogen, 
there  having  been  applied  in  each  case  10  grams  of  nitrate  of  soda, 
besides  the  manure  in  one  form  or  another.  Similarly  in  series  1, 
there  was  a  yield  of  substance  richer  in  nitrogen  than  the  average,  as 
the  following  figures  show  : 

*  ATCrage  of  two  plots. 
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, 1899— .      . 1900 . 

Oatt.  Millet  O&ts.  Com. 

Percent       Percent       Percent         Percent 

Series  1 1460  2.614  1.334  .667 

Avenge  for  the  oats. 1.407  per  cent    Average  for  the  oats. 1.168  per  cent. 

«  "       millet....  1.278      "  "  "      com 626       " 

These  figures  bear  out  the  statement  made  above,  that  on  soils  poor 
in  nitrogen,  and  also  in  potash  and  phosphoric  acid,  as  well  as  on 
soils  rich  in  available  potash  and  phosphoric  Aid,  and  also  rich  in 
available  nitrogen,  there  is  produced  under  certain  conditions  plant 
substance  rich  in  nitrogen. 

In  studying  the  data  on  Table  B,  one  notices  at  once  that  the  dry 
matter  of  the  oat  crop  of  1899  was  in  every  case  richer  in  nitrogen 
than  that  of  1900,  thus  the  average  content  of  nitrogen  in  the  dry 
matter  was  for  all  the  series  1.410  per  cent  in  1899,  and  1.177  per 
cent  in  1900.  Table  0  brings  out  the  same  fact  in  a  somewhat 
different  way.  It  shows  the  amount  of  dry  matter  produced  from 
one  gram  of  assimilated  nitrogen  in  each  series  for  the  years  1898, 
1899  and  1900.  The  crop  of  1898  was  com,  and  is  not  comparable 
with  the  others,  except  in  so  far  as  to  bring  out  the  relations  of  the 
different  manures  to  one  another.  The  crops  of  1S99  and  of  1900, 
are,  however,  the  same ;  the  length  of  their  growing  season  was  the 
same  (April  15th  to  June  24th,  in  1899,  and  April  28th  to  July  6th, 
in  1900)  ;  their  treatment  was  the  same.  And  yet,  as  shown  in 
Table  C,  there  was  more  dry  matter  produced  from  every  gram  of 
nitrogen  in  the  crop  in  1900,  than  there  was  in  1899,  and  that  with- 
out exception.  From  1  gram  of  nitrogen  in  the  crop,  there  was  pro- 
duced 71.0  grams  of  dry  matter  in  1899,  and  86.2  grams  of  dry 
matter  in  1900,  these  representing  the  average  in  all  the  series.  In 
other  words,  every  gram  of  nitrogen  in  the  crop  produced  over  21  per 
cent  of  dry  matter  more  in  1900  than  the  same  amount  of  nitrogen 
produced  in  1899.  Moreover,  not  alone  was  there  better  use  made 
of  the  nitrogen  assimilated,  but  the  absolute  amount  of  nitrogen  taken 
oat  of  the  soil  was  greater  in  1900  than  in  1899.  The  average 
amount  taken  out  in  each  series  was  2.208  grams  in  1900,  and  1.874 
in  1899,  a  difference  of  more  than  17  per  cent  A  comparative 
study  of  these  relations  is  presented  on  Table  D.  This  table  shows 
that  in  every  case  but  three,  the  absolute  amount  of  nitrogen  taken 
out  by  the  oat  crop  of  1900  exceeded  that  taken  out  by  the  same  crop 
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TABLE  B. 
Averasre  Peroentasre  of  Nitrogren  Oontained  ia  Dry  Matter 

Oat8-1900.  Oat»-1899.        Com— 1900.       MUlet-1899 

Serifs.                             '  Percent.            Percent.          Percent.  Percent 

1 1.384               1.460  .667  2.514 

2. 1.046               1.375  .623  1.223 

3 1.104                1.345  .608  1.176 

4 1.085               1.494  .622  1.160 

5 ^..  /..   1.138               1.303  .609  1.239 

6 1.055                1.251  .653  1.322 

7 1.072               1.268  .668  1300 

8.... 1.199               1.330  .641  1.425 

9 1.C85               1.253  .629  1.441 

10 1.225               1.409  .584  1.234 

11 1.179               1.725  .619  1.291 

12 1.356               2.011  .611  1.132 

13 1.141               1.232  .565  1143 

14 1.259               1.859  .694  1.116 

15. 1.243               1.313  .615  1.256 

16 1.408               1.509  .592  1.409 

17 1.171               1.394  .666  1.331 

18 1.079               1.366  .662  1305 

19.* 1.189               1.402  .659  1.283 

20 1.166               1.399  .678  1.493 

TA]BLB  C. 

Amount  of  Dry  Matter  Produced  by  One  Oram  of  Nitrogen 

in  the  Orop. 

Com— 1898.  Oats— 1899.  Oats— 1900. 

Series.                                                             Grams.  Qrams.  Grams. 

1 123.4  68.6  74,9 

2 156.6  71.6  96.7 

3 133.6  74.3  90.8 

4 151.7  67.7  92.1 

5 151.0  64.6  87.8 

6 155.9  79.7  94.7 

7 131.6  78.7  93.5 

8 154.7  75.1  83.4 

9 160.5  80.8  92.3 

10 142.1  71.2  81.8 

11 141.6  57.9  84.8 

12 126.2  49.7  72.7 

13 148.6  80.4  88.4 

14 141.9  73.7  79.6 

15 145.1  76.1  91.7 

16 119.6  66.2  70.9 

17 143.4  67.7  86.5^ 

18 136.7  732  92,7 

19 137.8  71.5  84.1 

20 147.8  71.7  85.8 

Average 71.0^  J56.2^ 
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TABLB  D. 
Average  Amount  of  Nitrogen. 

Oat»-l899.  Oat&-1900. 

Series.                                         Qrams.  Qrams. 

1 789  1.108 

2 831  1.162 

3 « 1.106  1.689 

4 2.938  2.870 

6 996  1.447 

6 1.466  2.043 

7 1.422  1.797 

8 1.901  2.836 

9 1.606  2.116 

10 2.260  2.719 

11 8.636  3.124 

12 4.022  3.628 

13 1.413  1.987 

14 ^..  2.064  2.496 

16 1.978  2.847 

16 2.696  3.297 

17 1.646  2.198 

18 1,467  1.929 

19 1.829  2.288 

20 1.660  2.204 

Average 1.874  2.208 

TABIiB  B. 
Amounts  of  Nitrogen  Applied. 

OAt»-1899.  OatB— IMO. 

Beriei.                                            Grams.  Grams. 

1 

2« 

3.., 3.82  4.06 

4^ 6.26  3.98 

6. 1.96  8.99 

6 4.62  4.04 

7„ 0.78  0.78 

8 1.66  1.66 

9« 4.10  4.83 

10„ 4.87  6.60 

11 6.03  4.76 

12.. 680  5.63 

13 2.74  4.77 

14. 3.61  6.64 

16. 6.30  4.82 

16 6.07  6.69 

17... 1.62  1.62 

18... 1.66  1.49 

19«: 3.68  5.61 

20« 3.51  5.48 

11 


Excess  OTer  1899. 
Grams     Per  cent. 
+  .319  =  40.4 
+  .321=38.7 
+  .483  =  43.7 

—  .568  =  23.9 
+  .461  =  45^ 

+  .668  =  40.4 
+  .376  =  26.3 
+  .431  =  22.8 
+  .611=40.6 
+  .469  =  20.3 

—  .611  =  16.3 

—  .399  =  11.0 
+  JJ74  =  40.7 
+  .432  =  20.9 
+  .869  =  18.6 
+  .701  =  27.0 
+  .563  =  33.6 
+  .472  =  32.4 
+  .469  =  26.1 
+  .654  =  33.6 


Bxoeis  over  1899. 

Grams.     Per  cent. 

+   .73  = 

22.0 

—  1.27  = 

31.9 

+  2.03  = 

103.6 

—  0.48  = 

11.9 

+  0.73  = 

17.8 

+  0.73  = 

16.0 

-1.27  = 

26.7 

—  1.27  = 

23.0 

+  2.03  = 

74.1 

+  2.03  = 

57.8 

—  0.48  = 

10.0 

—  0.48  = 

8.6 

—  0.10  = 

6.6 

—  0.06  = 

4.0 

+  1.93  = 

64.0 

+ 1.97  = 

66.1 
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in  1899.  As  to  these  exceptions,  it  should  be  noted  here  that  serie 
4,  11  and  12  had  considerable  more  nitrogen  applied  on  them  ii 
1899  than  they  had  in  1900.     Following  are  the  figures  : 


Series   4...... 

. Oatf- 

Nitrogen 
applied, 
gms. 
6.25 

-18W. , 

Nitrogen 
in  crop, 
gms. 
2.988 
3.685 
4.022 

, Oate-WOO. . 

Nitrogen       Nitrogen 
applied.          in  crop, 
gmi.               gmi. 
8.98             2.870 
4.76             3.124 
5.53             3.623 

r-ExoeMorerlies.' 
Nitrogen      Nitngt 
applied.       in  crop 

i             i 
82              24 

*'      11 

6.03 

27               16 

"      12 

6.80 

23               U 

^  -ii- 


It  will  be  seen,  then,  that  in  the  three  series  the  larger  amount 
applied  were  partly  responsible  for  the  greater  absolute  amount 
recovered  in  1899.  We  say  partiy  advisedly,  for,  as  will  b 
seen  later,  there  is  still  another  factor  which  can  help  us  t 
explain  the  problem.  A  further  study  of  Table  D,  in  conjunc 
tion  with  Table  E,  will  bring  out  the  same  facts  more  dearly 
Let  us  take  series  1,  2,  7,  8,  17  and  18,  and  examine  th 
results  obtained.  It  is  evident  that  these  are  comparable  in  th 
series  named,  for  the  treatment  in  each  case  was  the  same.  I 
series  1  and  2  no  nitrogen  was  applied,  on  series  7  and  8  there  wa 
applied  5  and  10  grams,  respectively,  of  sodium  nitrate,  and  on  1 
and  18,  sulphate  of  ammonia  and  dried  blood  were  applied  in  th 
order  named.  Now,  what  do  we  find  ?  We  find  that  on  series  1  an' 
2  there  was  obtained  in  1900  40.4  per  cent,  and  37.7  per  cent,  n 
spectively,  more  nitrogen  than  was  obtained  in  1899  from  the  sam 
series.  Again,  on  7  and  8,  there  was  obtained  26.3  per  cent  an 
22.8  per  cent,  more  of  nitrogen  in  1900  than  was  the  case  in  189^ 
and  similarly,  on  17  and  18,  33.6  per  cent,  and  32.4  per  cent  moi 
were  obtained.  And  it  should  be  noted  here  that  in  1899  slight! 
larger  quantities  of  nitrogen  were  used  on  17  and  18,  the  figures  bein 
1.62  and  1.65  grams,  as  against  1.52  and  1.49  grams  in  1900.  Fai 
thermore,  out  of  the  eight  series  (4,  6,  11,  12,  15,  16,  17  and  18)  o 
which  more  nitrogen  was  used  in  1899  than  there  was  in  1900,  onl 
three  gave  a  greater  return  of  nitrogen  as  against  the  yield  of  1900. 

To  return  again  to  table  C,  it  should  be  noted  that  there  is  a  strik 
ing  uniformity  in  the  relations  pointed  out  here.  It  is  the  propoi 
tionate  amount  of  nitrogen  in  the  crop  as  compared  with  the  amount 
of  nitrate  applied.  In  the  oat  crops  of  1899  and  1900,  tbe  dr 
matter  is  invariably  richer  in  nitrogen  where  ten  grams  of  nitrat 
were  used,  than  is  the  dry  matter  on  the  series  where  only  5  gram 
were  used.     Thus  in  7  and  8  there  was  1  gram  of  nitrogen  in  ever 
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'8.7  grams  of  dry  matter  for  the  former,  and  75.1  grams  for  the 
atter.  In  1900,  in  the  same  series,  it  was  93.5  and  83.4.  In  9  and 
Oit  was  80.8  and  71.2  for  1899,  and  92.3  and  81.8  for  1900.  In 
1  and  12  it  was  57.9  and  49.7  in  1899,  and  84.8  and  72.7  in  1900. 

The  same  relations  hold  good  in  13  and  14,  and  15  and  16.  It 
hoold  also  be  pointed  out,  in  connection  with  tahle  C,  that  the 
olid,  fresh,  allowed  a  more  economical  use  of  the  nitrogen  assimi- 
ited  than  did  the  solid,  leached  ;  and  also  that  the  solid  and  liquid, 
niched,  allowed  a  more  economical  use  of  the  nitrogen  assimilated 
luLD  did  the  solid  and  liquid,  fresh.  And,  further,  the  nitrogen 
Bsimilated  from  the  dried  blood  was  more  economically  used  in  the 
at  crops  of  1899  and  1900  than  was  the  nitrogen  assimilated  from 
iie  ammonium  sulphate. 

Having  noted  the  relations  existing  between  the  different  manures, 
.  is  pertinent  here  to  attempt  an  explanation  of  the  problem  stated 
bove,  namely,  "why  was  there  more  dry  matter  produced  in 
900  for  every  gram  of  nitrogen  assimilated  than  was  the  case  in 
899?"  A  comparison  of  the  precipitation  for  the  growing  season 
f  1899  and  1900  will  give  us  the  information  required. 


Oronrins  Setsoo  April  16th- June  2Uh,  1889. 
PredpiUtlon  in  Inches. 

April  16th ;. 29  inches. 


•'  26th. 

May  2d... 

«  8d.., 

"  9th.. 

"  11th. 

"  13th., 

'*  14th.. 

"  16th.. 

"  17th.. 

"  18th.. 

"  19th.. 


"  28th.. 
"  30ih.. 
Jane  9th. 
"  10th.. 
"     16th.. 

«      2l8t.. 


.06 
.45 
.07 
.06 
.65 
.02 
.01 
.08 
.45 
.02 
.03 
.29 
.08 
.14 
,23 
.19 
.26 
1.96 


Total... 4.88 


Growing  Season  April 

28th-Jaly  6th  1900. 

Precipitation  in  Inches. 

May    3d 

01  inches. 

**       4th 

39 

(1 

"        5th 

03 

(( 

'*        9th 

....     .25 

u 

"      13th 

20 

« 

"      18th 

25 

(1 

"      19th 

....  3.10 

(( 

'*      20th 

30 

tt 

'*      25th 

94 

(t 

"      26th 

04 

it 

'*      31st 

07 

(I 

June    2d 

75 

4t 

"       3d 

....     .01 

(( 

**        4th... 

06 

l( 

"        9th 

.....    .51 

11 

*'      12th 

10 

u 

"      14th 

04 

(1 

"    -l&th 

....     .73 

it 

"      17th... 

32 

(( 

*'      18th 

01 

(( 

**      27th 

03 

<l 

"      28th 

08 

a 

July     4th 

04 

u 

*'       5th 

05 

ti 

Total 

8.31 
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It  will  be  seen  that  the  total  rainfall  for  the  growing  period  was 
4.88  inches  in  1899,  as  against  8.31  inches  in  1900.  However,  the 
amount  given  for  1899  is  too  high,  since  the  oats  were  harvested  on 
the  24th  of  June,  thus  making  the  1.95  inches  of  ndn  that  fell  on  the 
21st  of  but  little  value  to  the  crop.  Moreover,  the  applications  of 
water  to  the  crops  when  they  seemed  to  need  it  was  not  exactly  the 
same  for  the  two  seasons.  In  1899,  the  cylinders  had  water  applied 
to  them  three  times  (about  6  quarts  each  time),  the  dates  of  applica- 
tion being  June  1st,  June  5th  and  June  17th.  In  1900,  there  were 
four  applications  made,  the  same  amounts  being  applied  as  in  1899, 
except  at  the  fourth  application,  when  9  quarts  were  used.  The 
dates  of  application  were  June  13th,  22d,  25th  and  28th. 


THB  AVAIIiABIUTT  OF  THB  NXTROGBN  IN  THB  SOUD 

AND  IN  THB  SOUD  AND  LIQUID  PORTIONS 

OF  FRB8H  MANURB. 

In  1899,  the  problem  was  more  complicated  because  of  the  vary- 
ing quantities  of  nitrogen  applied  in  the  manure.^  Such  was  not  the 
case,  however,  in  the  crop  under  consideration,  for  the  amounts  of 
nitrogen  applied  in  the  manure  were  practically  uniform.  In  every 
case  where  manure  was  used,  enough  was  applied  to  furnish  nitrogen 
practically  equivalent  to  4  grams. 


1899. 

BerieB  3,  nitrogen  applied ,  8.82  gr. 

"     4,       "  "     5.25   « 

Becoyered  in  crop  3 8.3  %. 

««  MM     4 402  w 


1900. 


Nitrogen  applied. 405  gr^ 


Recoyerod  in  crop 10.81  %^ 

"    "  saeo « 


It  appears,  then,  that  in  each  case  the  recovery  from  the  solid  and 
liquid,  combined,  was  greater  than  that  from  the  solid  jnanare 
alone.  However,  the  relations  are  not  quite  the  same ;  for  in  1899 
the  recovery  from  the  solid  and  liquid  was  nearly  five  times  that  from 
the  solid  alone,  while  in  1900,  the  recovery  from  the  solid  and  liquid, 
combined,  was  not  quite  three  times  that  from  the  solid  alone.  The 
fact  that  the  comparative  recovery  was  greater  from  the  solid  manure 
alone,  indicates  that  the  greater  amounts  of  moisture  rendered  greater 
quantities  available.  As  with  the  results  of  1899,  it  is  quite  evident 
here  that  a  large  recovery  may  be  expected  from  the  soluble  nitrogen 
in  liquid  manures. 

^Twentj-firat  Annual  Report  N.  J.  Experiment  Station. 
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The  greater  yield  of  dry  matter  over  check  series  2  was  31  per 
;ent.  for  the  solid,  and  97.6  per  cent,  for  the  solid  and  liquid.  The 
sorresponding  figures  for  1899  were  35.9  percent,  and  228.8  per  ceiit. 
Fhis  again  indicates  that  with  more  rain  the  solid  manure  makes  a 
setter  showing.  It  should  be  borne  in  mind,  nevertheless,  that  the 
)etter  showing  for  the  solid  and  liquid  manure  in  1899  was  due  in  a 
neasure  to  the  larger  application  of  5.25  grams,  as  against  3.98  grams 
n  1900. 


EBE    AVAILABILITY    OP    THE    NITROaEN    IN    THE    SOLID 
AND  IN  THE  SOLID  AND  LIQUID  MANURE,  LBAOHED. 

As  in  the  solid  and  solid  and  liquid  manure,  fresh,  the  leached 
nanures  were  applied  in  unequal  quantities  in  1899,  and  in  prac- 
icaliy  the  same  quantities  in  1900.     Following  are  the  figures  : 

. 1899. .   , 1900. . 

ntrogen  apfplied  Id  le«ched  manares,  Series.  6 «..    1.96  grams.    Series  5 S.99  grama. 

**  "       6 4  62       "  •*      6 4.04       " 

tecovered  In  crop „ »*«..»..       "       6 8.4  per  cent,      *'     B 7.88perceat. 

««,«««^ "        6 18.8         *'  '•      6 22.06 

The  differences  in  recovery  in  the  leached  manures  between  the 
olid,  and  solid  and  liquid  portions,  are  not  as  great  as  in  the  fresh 
nanures.  The  recovery  in  the  solid  leached  is  proportionately  some- 
what less  in  1900,  but  in  the  solid  and  liquid  leached  the  recovery 
n  1900  is  much  greater  than  that  in  1899.  In  the  preceding  year, 
lowever,  the  recovery  in  the  leached  manures  is  less  than  the  re- 
covery in  the  fresh  manures ;  while  the  differences  in  recovery 
)etween  the  solid  fresh  and  leached  are  slight,  the  differences  between 
he  solid  and  liquid,  leached  and  fresh,  are  more  considerable. 

\&  to  the  dry  matter  produced,  following  are  the  figures  : 

1899.  1900. 

Serien  6 20.9  per  cent.        Seriea  5 16.7  per  cent, 

**      6 83.3       **  "      6 57.7      " 

It  appears  from  these  that  in  1899,  the  increased  yield  over  the 
;heck  plot  was  greater  in  the  case  of  the  solid,  and  of  the  solid  and 
iquid,  leached.  Also  here  it  is  evident  that  the  differences  in  yield 
from  the  solid  and  the  solid  and  liquid,  leached,  are  not  as  great  as 
they  were  in  1899.  Furthermore,  the  dry  matter  produced  from  the 
solid  manure,  leached,  is  proportionately  richer  in  nitrogen  than  the 
Iry  matter  produced  from  the  solid  and  liquid  manure,  leached. 
This  is  true  for  both  1899  and  1900. 


Digiti 


zed  by  Google 


-y  H 


r.  4 


166  NEW  JERSEY  STATE   AGRICULTURAL 


THB  RBLATIVfl  AVAHiABIUTY  OF  THB  NITROaBN  IN 

THB  FORM  OF  NITRATB,  AMMONIA  AND  OF 

ORGANIO  MATTBR  IN  DRIBD  BLOOD. 

The  same  amounts  of  nitrate  nitrogen,  of  ammonia  and  of  organic 
nitrogen,  as  dried  blood,  were  applied  on  the  several  series,  as  in  ihe 
years  1898  and  1899.  Series  8,  10,  12,  14  and  16  received  each  the 
double  quantity,  that  is,  an  amount  of  sodium  nitrate  containiDg 
1.55  grams  of  nitrogen ;  series  7  received  0.78  grams  of  nitrate 
nitrogen.  On  17  and  18,  enough  ammonium  sulfate  and  dried 
blood,  respectively,  were  applied  to  furnish,  approximately,  the  double 
nitrate  quantity  of  1.55  grams  of  nitrogen.  The  basis  of  comparison, 
therefore,  will  be  series  8.  As  in  1899,  the  proportionate  recovery 
from  series  8  is  slighter  than  that  from  series  7.  The  differences, 
however,  are  somewhat  smaller.  The  amounts  recovered  for  7  and 
^'^l  8  are  75.8  per  cent,  and  69.0  per  cent,  respectively,  the  correspond- 

ing figures  for  1900  being  80.43  and  76.30  per  cent  It  would  seem 
that  the  heavy  showers  in  1900  did  not  wash  the  nitrate  beyond  the 
reach  of  the  crop.  The  dry  matter  in  1900,  as  was  also  the  case  in 
1899,  is  richer  in  nitrogen  on  series  8.  In  1899  it  was  1.268  pa 
cent,  series  7,  and  1.330  per  cent,  for  series  8,  and  in  1900,  1.072 
per  cent,  for  7,  and  1.199  per  cent  for  series  8.  The  absolute 
amount  of  nitrogen  taken  out  is,  naturally  enough,  greater  on  series 
8  than  it  is  on  series  7.  In  1899  it  was  1.422  grams  on  7,  and  1.901 
grams  on  8  ;  a  greater  proportionate  increase  on  7,  and  a  greater  abso- 
lute increase  on  8,  as  was  already  pointed  out  in  Table  D. 

The  dry  matter  on  series  17,  where  sulfate  of  ammonia  was  used, 

is  richer  in  nitrogen  than  the  dry  matter  on  series  18,  where  dried 

ii  |i  blood  was  used.     The  corresponding  figures  are  1.171  per  cent  for 

|j  i  17,  and  1.079  per  cent  for  18,  in  1900,  as  compared  with  1.394  per 

-i  cent  for  17  and  1.366  per  cent,  for  18,  in  1899.     It  will  be  noticed 

:  ^  that  the  differences  are  slighter  in  1899.     The  percentage  of  nitn^en 

Jj  recovered  is  greater  from  the  ammonia  than  it  is  from  the  dried  blood, 

I  which  is  in  agreement  with  the  results  of  1899.     As  with  the  nitrate, 

the  percentage  recovery  from  the  sulfate  of  ammonia  and  from  the 

'  ^;  dried  blood,  was  greater  in  1900.     The  recovery  in  1899  was  53.3  for 

the  sulfate  of  ammonia,  and  40.4  per  cent  for  the  dried  blood.     The 

corresponding  figures  for  1900  are  68.84  per  cent  and  52.15  per 

'  ^;  cent.;  also  due,  no  doubt,  to  a  more  generous  supply  of  moisture. 

V  -'  It  thus  follows  that  the  availability  of  the  ammonia  and  blood 
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iitrogen  was  increased  by  the  greater  precipitation.  It  is  interesting 
0  note  here,  that  the  recovery  from  the  dried  blood  in  1900  was 
;reater  than  that  from  the  sulfate  of  ammonia  in  1899,  both  rela- 
ively  and  absolutely. 


THE  EFFEOT  OF  THE  USE  OF  THE   SOLID   AND  OF  THE 

SOLID   AND  LIQUID  PORTIONS  OF   COW  MANURE, 

FRESH  AND  LEACHED,   WITH  NITROGEN  IN 

THE  FORM  OF  NITRATE,   OF   AMMONIA 

AND  OF  ORO-ANIC  MATTER. 

The  object  of  these  combinations  was  not  alone  the  study  of  the 
ivailabiiity  of  the  different  forms  of  nitrogen  when  applied  together  ; 
)i3t  also  to  determine  whether  the  nitrogen  of  the  nitrates  applied  as 
luch,  or  formed  from  the  materials  applied,  would  be  set  free  by  the 
leoxidizing  action  of  certain  bacteria.*  As  in  previous  years,  the 
jlear  manure,  free  from  any  admixture  of  litter  was  used,  and  the 
imount  of  manure  applied  was  in  no  case  much  greater  than  that 
ipplied  in  actual  practice. 

By  applying  the  different  forms  singly  and  also  in  combination,  it 
3ecomes  possible  to  determine,  not  only  the  comparative  availability, 
Dut  also  the  extent  of  denitrification,  if  any  should  take  place.  The 
r^ults  of  1898,  and  of  1899,  have  shown  clearly  that,  thanks  to  the 
combination,  the  nitrogen  in  the  different  forms  is  even  more  efficient 
than  where  these  forms  are  used  singly.  The  reason  for  this  we  must 
seek  in  the  fact  that  no  single  form  is  so  well  adapted  to  nourish  the 
plant  continually  and  uniformly  as  are  the  proper  combinations. 
Such  uniform  feeding  not  only  enables  a  uniform  and  healthy  growth, 
but  it  also  makes  possible  a  more  thorough  utilization  of  the  plant 
food  made  available  by  providing  a  better  root  system.  It  should 
also  be  remembered  that  the  character  of  the  season  is  an  important 
factor  in  determining  the  relative  availability  of  the  different  forms  of 
nitrogen.  A  more  abundant  supply  of  moisture  will  tend  to  increase 
the  availability  of  the  organic  forms,  and  will  also  tend  to  increase 
to  a  still  greater  extent,  proportionately,  the  availability  of  the 
nitrogen  in  the  different  combinations.  However,  while  the  tendency 
is  there,  the  combinations  do  not  always  show  a  proportionate  in- 
cr^Lse  over  the  forms  used  singly.  The  following  table  shows  the 
actual  average  percentage  recovery  of  nitrogen,  when  the  materials 

*N.  J.  StaUon  Keport  1899,  pp.  97-101  j  1900,  pp.  100-102. 
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furnishing  it  were  used  singly,  as  well  as  when  they  were  used  in 
combination,  together  with  the  percentage  increase  of  nitrogen  from 
combinations  of  two  materials,  calculated  from  the  increase  obtained 


•^'l  when  they  were  used  singly. 

I" 


Solid  manure,  fresh 

Solid  and  liquid,  fresh.... 
Solid,  leached .......••. 

Nitrogen 
ReooT- 
No.  of    ered. 
Series.  Percent. 

.    8          8.3 
.    4         40.2 
.    5          8.4 
.    6         18.8 
.    7        75.8 
.    8        69.0 
.  17         503 
•  18        40.4 
.    9         16.4 
.  10        29.4 
.  11         46.5 
.  12        46.8 
.  13        21.3 
.  14        35.1 
.  15        21.6 
.  16        29.1 
.  19        27.9 
.  20        23.3 

Nitrogen 

notBe- 

coyered 

in  the 

Combi- 

Galen-    nationB 

latedRe-   of  Ma- 

ooTery.    terlals. 

Percent.  Percent. 

......         ...... 

21.12        22.2 
27.59 

44.74        

46.71 

27.59        23.0 

35.15 

22.92          5.8 

2789        

27.35        

22.61 

Nitrogen 

ReooT- 

ered. 

Percent 

10.81 
3060 
7.38 
22.06 
80.43 
76.30 
68.84 
52.15 
19.97 
27.99 
41.43 
44.68 
17.50 
2425 
31.71 
38.32 
20.63 
19.20 

Calcu- 
lated Re- 

covery. 
Percent. 

22,10 
28.95 
38.76 
4342 
1933 
26.68 
31.41 
37.10 
24.24 
19.56 

Nitrogen 
not  Re- 
covered 
lathe 
Combi- 

of  Ma- 
terial. 
Percent. 

Solid  and  liquid,  leached. 
Nitrate  of  Soda. 

Nitrate  of  Soda. 

Sulfate  of  Ammonia 

Dried  Blood 



7  and  3  in 

9.64 

8  and  3  in 

7  and  4  in 

3,32 

8  and  4  in 

7  and  5  in. ..••••••..••.• 

9.47 

8  and  5  in. ......••  .......... 

9.11 

7  and  6  in......... ........... 

8  and  6  in 

17  and  5  in 

14.89 

18  and  5  in 

1.84 

The  difference  between  the  percentage  of  nitrogen  actually  recov- 
1  ered  and  the  percentage  recoverable,  calculated,  represents  the  losses 

due  to  all  causes ;  the  difference  is  expressed  in  percentage  in  the  last 
column.  It  appears  that  in  1900  the  percentage  recovery  was  greater 
in  9  out  of  18  series,  and  of  these  9,  6  were  in  series  where  the 
materials  applied  were  used  singly.  This  is  particularly  true  of  6,  7, 
8,  17  and  18.  On  the  other  hand,  the  percentage  recovery  is  greater 
in  1899  in  the  series  where  the  combinations  of  the  different  forms 
were  used,  that  being  especially  noticeable  in  10,  11,  12,  13,  and  14. 
While  it  may  be  assumed  that  the  greater  availability  of  the  nitrate, 
ammonia  and  dried  blood  was  due  in  1900  to  a  greater  abundance  of 
moisture,  it  is  more  difficult  to  determine  the  causes  that  were  re- 
sponsible for  a  slighter  percentage  of  recovery  on  the  series  where 
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combinations  were  used.  It  is  questionable  in  just  how  far  the  dif- 
ference may  be  attributed  to  leaching  in  1900,  for  the  fact  that  the 
recovery  from  the  double  quantity  of  nitrate  on  series  8  was  greater 
in  that  year  than  was  the  case  in  1899,  would  indicate  that  but  little, 
if  any,  of  the  nitrate  nitrogen  was  washed  beyond  the  reach  of  the  plant 
roots.  The  differences  in  the  amount  of  nitrogen  applied  may  have 
had  something  to  do  with  it ;  yet,  even  that  is  questionable,  for  the 
percentage  recovery  was  slighter  in  1900  on  series  11  and  12,  where 
more  nitrogen  was  applied  in  1899,  as  well  as  on  series  13  and  14, 
where  more  nitrogen  was  applied  in  1900.  It  is  possible  that  the  dif- 
fer^ces  were  due  to  denitrification,  still  for  the  present  this  is  only 
a  surmise. 

As  it  is,  the  percentage  of  nitrogen  recovered  in  1900  exceeds  the 
calculated  recovery  in  four  cases  out  of  ten.  They  are  series  11,  with 
a  recovery  of  41.43  per  cent.,  calculated  38.76  ;  series  12,  with  a  re- 
covery of  44.68  per  cent.,  calculated  43.42  per  cent  ;  series  15,  with 
a  recovery  of  31.71  per  cent.,  calculated  81.41  per  cent.  ;  and  series 
16,  with  a  recovery  of  38.32  per  cent,  calculated  37.10  per  cent  In 
series  15  and  16,  where  leached  manure  was  used  with  nitrate,  the 
percentage  of  nitrogen  recovered  differs  to  a  greater  extent  from  that 
of  1899.  The  figures  for  1899  were  21.6  per  cent  and  29.1  per 
cent,  as  against  31.71  per  cent  and  38.23  per  cent  in  1900.  The 
losses  varied  from  1.84  per  cent  on  series  20,  to  14.89  per  cent  on 
series  19.  In  1899  the  maximum  loss  was  23  per  cent  on  series  13 — 
the  minimum  loss,  5.8  per  cent  on  series  15. 

That  the  season  has  much  to  do  with  the  production  and  trans- 
formation of  plant-food  in  the  soil  is  brought  out  very  graphically  in 
the  following  columns,  where  the  availabilities  of  the  several  nitro- 
genous substances  are  compared  : 

Oats  and  Oati  and 

Com.  Oats.  Millet.  Oats.  Com. 

1996.  1899.  1899.  1900.  1900. 

Nitrate  of  aodm. 100  100  100  100  100 

fldphate  of  ammonia. 99.5  72.9  77.9  90.22         87.75 

Dried  blood. 95.4  58.5  61.8  68.85         73.07 


Solid  manora,  fresh. 1676  12.0  48.1  14.16 

Solid  manuie^leached. 87.87  12.1  46.4  9.67  21.99 

Solid  Hid  liquid,  freah 49.66  58.2  88.4  40.10  51.46 

Solid  and  liquid,  leached 50.88  20.0  88.0  28.91  85.91 


Digitizectby  VjOOQ  IC 


I 


170  NEW  JERSEY  STATE  AGRICULTURAL 

Ab  was  already  pointed  out  in  the  report  of  1900*,  the  superioritj 
of  the  solid  and  liquid  manure  over  the  solid  manure  is  brought  oat 
strikingly.  Moreover,  it  appears  from  the  later  results  that  the  solid 
manure,  fresh,  if  anything,  is  superior  to  the  solid  manure,  leached, 
which  is  contrary  to  what  could  be  drawn  from  the  results  obtained 
in  1898.  In  1899,  the  solid,  fresh,  and  the  solid,  leached,  showed 
the  same  rate  of  availability.  In  1900,  the  solid,  fresh,  in  the  oat 
crop  alone,  and  in  the  oats  and  com  taken  together,  shows  a  higfaar 
rate  of  availability.  Similarly,  in  the  case  of  the  solid  and  liquid, 
fresh  and  leached,  the  availability  was  practically  the  same  in  1898. 
It  was  higher  for  the  fresh  in  1899,  and  also  in  1900. 

It«sialts  of  tke  Com  Ezporla&ont.    Re«idiial  Elfoots. 

The  oats  were  harvested  on  July  6th.  A  few  days  later  the  soil  in 
each  cylinder  was  dug  up  and  thoroughly  stirred.  One  hundred 
kernels  of  com  were  planted  in  each  cylinder  with  the  two-fold  object 
of  exhausting  the  nitrogen  left  over  from  the  crop  just  harvested,  and 
also  of  determining  the  influence  of  the  residual  nitrogen  on  plant 
growth.  In  using  a  considerable  quantity  of  seed,  it  was  intended 
to  make  the  exhaustion  more  rapid  and  complete,  and,  at  the  same 
time,  to  insure  greater  uniformity  of  assimilation  by  eliminating  to  a 
great  extent  the  influence  of  defective  individual  plants.  By  thifi 
means  the  average  is  made  more  truly  representative. 

*N.  J.  Station  Report  1900,  p.  102. 
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Hestilt  of  the  Oom  Experiment. 


g^mfl. 


8.67 
8.48 
8.79 

2.48 
2.90 
2  90 

8.67 
8.78 
8.61 

8.07 
8.12 
8.25 

O.U 
0.21 
0.16 

0.82 
0.40 
0.8S 

8.85 
8.86 
3.89 

4.16 
8.76 
4.17 

2.52 
8.11 
2,78 

2.78 
8.20 
8.24 

8.92 
8.98 
8.91 

4.13 

4.21 
4.25 

3.07 
8.35 

8.46 

8.C9 
8.47 
8.77 

0.45 
0.49 
0.47 

0.74 
0.66 
0.74 

4.58 
4.22 
4.88 

4.44 

4.48 
4.86 


do 


gnu. 

145.0 
117.8 
12S.2 

185.1 
124.4 
121.0 

193.6 
175.9 
201.7 

201.0 
17».9 
159.4 

224.4 
178.9 
169.8 

162.2 
1&6.9 
189.8 

126.7 
108.9 

98.0 

125.1 
183.0 
106.7 

215.4 
189.6 
168.5 

202.2 
SS7.6 
189.8 

187.8 
185.1 
166.0 

225.0 
183.6 
170.4 

265.8 
182.4 
226.3 

224.8 
196.6 
174.8 

200.0 
185.9 
172.8 

206.6 

1^9  7 
160.6 

116.9 
181.8 
92.7 

187.2 
120.6 
120.5 

178.7 
174.1 
174.6 

182.9 
174.9 
170.7 


Q 

a 

a 


perct. 

0.617 
0.691 
0.694 

0  579 
0.649 
0.640 

0.634 
0.6(5 
0.596 

0.581 
0.64) 
0.640 

0.577 
0.689 
0.66i 

0.603 

0.627 
0.729 

0.663 
0.660 
0.685 

0.618 
0.680 
0.674 

0.618 
0.601 
0.670 

0.675 
0.578 
O.606 

0.633 
0.627 
0.698 

0.691 
0.616 
0.698 

0.527 
0.578 
0.689 

0.656 
0.608 
0.617 

0.588 
0.606 
0.652 

0.655 
0.680 
0.611 
0.649 
0.621 
0.728 

0.646 
0.67a 
0.671 

0.662 
0.654 
0.670 

0.667 
0.677 
0.689 


0. 

8 

o 
a 


gXM. 

0.895 
0.810 
0.868 

0.782 
0.807 
0.794 

1,207 
1.C64 

1.201 

1.168 
1,158 
1.020 

1.294 

1.066 
1.124 

0.977 
0.978 
1.018 

0.886 

0.671 

0.778 
0.838 
0.712 

1.880 
1.189 
1.06L 

1.162 
1.861 
1.U7 

1.188 
1.160 
0.993 

1.880 
1.184 
1.019 

L,344 

1,052 
1.382 

1.250 
1.190 
1.075 

1.177 
1.127 
1.125 

1.146 
1.099 
1.046 

0.752 

('.819 
0.674 

0.886 
0.808 
0.8C8 

1.182 
1.189 

1.170 

1.220 
1.184 
1.176 


gmi. 


(0.794) 


0.413 
0.270 
0.407 

0.374 
0.859 
0.2:26 

O.60O 
0.V6L 
0.330 

0.183 
0.184 
0.2^4 

0.042 
0.K9 
0.128 

0.021 
0.014 
0.082 

0.586 
0.P45 
0.267 

0»^8 
0.667 
0.368 

0.894 
0.866 
0.199 

0.536 
0.390 
0.225 

0.660 
0.258 
0.538 

0.456 
0.896 
0.281 

0.383 
0.833 
0.331 

0.82 
0.806 
0.252 

0.042 
0.025 
0.120 

C.092 
0.014 
0.014 

0.338 
0.315 
0.876 
0.426 
0.890 
0.381 


^  o 

QPi 


11.67 
7.76 
10.74 

15.08 
12.88 
7.79 

18.62 

6.90 
9.07 

6.96 
6.90 
6.89 

88.18 


11.00 


18.92 
8.95 
6.86 

8.85 
16.08 
8.47 

16.68 
11.77 
7.29 

19.86 
12. )9 
6.91 

14.03 
6.48 
13.76 

11.07 
9.41 
6,6L 

12.47 
9.94 
9.67 

11.89 
8,79 
6.68 


6.10 

12.48 
2.i2 
1.89 

7.88 
8,:8 
8.63 

9.60 
8.71 
8.74 


10.02 


11.75 


9.86 


9.91 


10.80 


11.56 


12.92 


11.42 


10.66 


8.95 


6.48 


8.08 


9.02 


BOTH  CROra. 


o  o 


gms. 


0.895 

0.839 
0.669 

1.878 
1.434 
1.801 

0.819 
0.473 
0.683 

1.161 
1.(99 
1.016 

0.728 
0.459 
0.608 

1.210 
1.1U6 
1.183 

1.616 
1.814 
1.211 

1.8C6 
2.4(6 
1.779 

2.631 
2.0  5 
2.229 

8.833 
2.716 
2.015 

1.402 

1.C47 
1.401 

1.871 
1.7v7 
1.666 

2.185 
1.806 
1.692 

2.850 
2.425 
2.070 

1 .027 
l.OfO 
0.925 

0.839 
0.847 
0.766 

1.272 
1.6S7 
1.657 

1.461 
1.888 
1,604 


22.10 
20.72 
16.62 

47.19 
36.08 
82.61 

20.^8 
11.85 
17.12 

28.49 
27.20 
26.12 

93.83 
68.85 
61.49 

78.06 
77.16 
69.87 

31.89 
27.20 
25.07 

82.75 
42.95 
31.77 

55.27 
42.33 
46. b8 

60.27 
49.11 
45.48 

29.39 
21.95 
29.37 

33.77 
81.17 
28.27 

44.29 
37.45 
85.10 

60.98 
4H.38 
37.03 

67.  &7 
69.08 
60.86 

56.31 
P6.85 
51.84 

23. C9 
29.71 
28.26 

26.66 
26  83 
27.45 


,78 


60 
26.94 
23 

08 
99 


I  19. 
I  88.61 

}■• 
} 

I  72 
I  75.08 
I  27. 
I  85.66 
I  48.14 
I  51.62 

h 
} 

I  38.95 
I  43.80 
I  65.84 
I  54.83 
I  27.02 
I  26.48 


1 
I 


.90 
31.07 


Digiti 


zed  by  Google 


172 


NEW  JERSEY  STATE  AGRICULTURAL 


Amount  of  Residual  Nitrogen  and  Proportion  Reoovered. 


■i 


'  *^J 


V 
* 


Series. 


Taken  out 
by  the 
Oats. 


MlUet-1899. 

Average 

Per  Cent  of 

ReBidoal 

Residual      Nitrogen 

Nitrogen.    Recovered. 

Grams.        Per  cent. 


2 - 

3. 

8.8 

4 

40.2 

5 

8.4 

« 

13.8 

7 

76,8 

8 

69.0 

9 

16.4 

10 

29.4 

11 

46.6 

12 

46  8 

18 

21.3 

14 

86.1 

16 

21.6 

16 

29.1 

17 

60.8 

18 

40.4 

19 

- 97.0 

^ 23.8 

Average 

3.04 
8.14 
1.80 
8.90 
0.19 
0.48 
8.48 
3.44 
3.23 
3.61 
2.16 
2.28 
4.16 
4.81 
0.81 
0.92 
2.68 
2.69 

266 


17.6 

15.9 

19.2 

6.6 


127 

17.8 

16.8 

21.8 

6.8 

10.6 

6.9 

6.9 


7.6 
11.1 

12.6 


Corn— 1900. 

Average 
Per  Cent,  of 
Taken  out  Resldoal 

by  the        Residual      Nitrogen 
OAti.         Nitrogen.     Recovered. 
Grams.         Per  cent. 


10.81 
30.60 
7.38 
22.06 
80.42 
76  80 
19.97 
27.99 
41.43 
44.68 
17.60 
2426 
81.71 
3832 
68  84 
62.16 
2063 
19.20 


3.61 
2.76 
8.70 
3.16 
0.16 
0.87 
3.87 
408 
2.79 
3.06 
3.94 
4.19 
3.29 
3.44 
0.47 
0.71 
438 
4.43 

2.91 


10.02 

11.76 

9.86 

6.26 


9.91 
10.80 
11.66 
12.92 
11.42 

9.03 
10.66 

8.96 


6.48 
8.06 
9.02 

9.71 


The  figures  again  bring  out  the  facte  already  noted  in  1899.  In 
all  cases  where  manure  had  been  applied,  the  plants  were  enabled  to 
secure  a  larger  amount  of  nitrogen  than  those  on  the  check  plot 
More  than  Uiat,  the  series  where  solid  manure  alone  wa&  applied, 
yielded  more  nitrogen  in  the  residual  crop,  as  compared  with  the 
eeries  on  which  solid  and  liquid  manure  was  applied.  On  the  other 
hand,  there  was  no  gain. over  the  check  plot  from  the  nitrate  of  soda 
and  sulfate  of  ammonia,  in  fact,  there  was  even  a  slight  loss.  In  the 
case  of  the  dried  blood,  there  was  a  small  gain  over  the  check  plot 
Hence  it  may  be  said  here  that  there  was  no  residual  effect  from  the 
nitrate  and  the  ammonia,  and  a  very  slight  effect  from  the  dried 
blood.  Owing  to  a  more  uniform  germination  of  the  seed,  the  com 
produced  results  also  more  uniform  as  compared  with  the  millet  of 
1899.     It  will  be  observed  that  the  yield  of  nitrogen  on  series  2  was 
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even  slighter  than  that  on  series  1,  differing  in  this  respect  from  the 
millet  Also  this  crop  shows  a  percentage  of  nitrogen  higher  than 
the  average  in  the  dry  matter  on  all  of  the  series  where  there  was  no 
residual  effect,  as  well  as  on  the  first  two  series,  where  no  nitrogen 
was  applied.  Of  the  residual  nitrogen,  proportionately  less  was 
recovered  in  1900.  There  was  on  the  average,  2.56  grams  of  residual 
nitrogen  in  each  series  in  1899,  and  2.91  grams  in  1900.  Of  that, 
there  was  recovered  12.6  per  cent  in  1899,  and  9.71  per  cent  in 
1900.  The  last  figures  represent  the  average  per  cent,  recovery  from 
fourteen  series  in  1899,  and  from  fifteen  series  in  1900. 


THE  AVAn.ABILITY  OF  THB  RBSIDUAL  NITROGBN  IN 

THS  SOLID  AND  IN  THB  SOLID  AND  LIQUID 

PORTIONS  OF  FRB8H  MANURE,  AND 

ALSO  OF  LBAOHBD  MANURBS. 

In  1899  there  was  3.04  grams  of  residual  nitrogen  on  series  3,  and 
3.14  grams  on  series  4,  when  the  oats  were  harvested.  In  1900, 
there  was  3.61  grams  of  residual  nitrogen  on  series  3,  and  2.76  grams- 
on  series  4.  Of  that  nitrogen,  there  was  recovered  by  the  millet  17.8 
per  cent,  on  series  3,  and  16.9  per  cent,  on  series  4  ;  while  the  com 
recovered  10.02  per  cent,  on  series  3,  and  11.75  per  cent  on  series  4. 
It  appears  that  the  recovery  in  1899  was  greater  than  that  in  1900, 
and  furthermore  the  solid  manure  does  not  make  as  good  a  showing 
in  1900,  as  compared  with  the  solid  and  liquid  manure.  This  is 
applicable  to  both  the  fresh  and  leached  manure.  Thus  the  recovery 
from  the  solid  and  liquid  manure,  fresh,  was  greater,  relatively,  than 
the  recovery  from  the  solid  manure,  which  is  contrary  to  the  experi- 
ience  of  1899.  However,  tables  F  and  G  show  that  the  absolute^ 
amounts  of  nitrogen  furnished  by  the  solid  manure  to  the  residual 
crops  are  greater  than  those  supplied  by  the  solid  and  liquid  portions. 
The  same  is' true  of  the  leached  manures.  The  solid  portion  3rielded 
in  1899, 1.398  grams  of  nitrogen,  the  solid  and  liquid  portions  yielded 
in  1899,  1.269  grams.  The  corresponding  figures  for  1900  are  1.158 
grains  for  the  solid,  leached,  and  .991  grams  for  the  solid  and  liquid, 
leached.  In  5  and  6  the  residual  nitrogen  was  in  1899,  1.80  grams 
and  3.90  grams,  respectively,  and  of  that  there  was  recovered  19.2 
per  cent  for  5,  and  5.5  per  cent,  for  6.  In  1900  the  residual  nitrogen 
amounted  to  3.70  grams  in  5,  and  3.16  in  6,  and  of  that  there  was 
yielded  in  the  com  9.86  per  cent  for  5,  and  6.25  per  cent  for  6.  As 
in  the  previous  year  the  varying  amounts  of  residual  nitrogen  rend- 
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ered  the  problem  more  complicated,  for  all  that,  it  appears  that  tL 
greater  the  proportionate  amount  of  soluble  nitrogen  in  the  manoi 
applied,  the  smaller  the  amount  of  nitrogen  recovered  in  the  residuj 
crop.  Of  the  manure  applied  in  1899,  there  was  contained  in  tl 
solid  portion  .073  per  cent,  of  soluble  nitrogen,  and  in  the  solid  an 
liquid  portion  .220  per  cent,  of  soluble  nitrogen.  The  residual  ere 
obtained  from  series  3,  on  the  average,  1.582  grams  of  nitrogen  an 
from  series  4,  on  the  average,  1.558  grams  of  nitrogen,  notwithstanc 
ing  the  fact  that  there  was  applied  on  4,  5.25  grams  of  nitrogen,  f 
against  3.32  grams  on  series  3.  Similarly,  in  1900,  the  solid  portioi 
fresh,  contained  .066  per  cent,  of  soluble  nitrogen,  and  the  solid  an 
liquid  portion,  fresh,  .269  per  cent,  of  soluble  nitrogen.  The  residui 
crop  obtained  from  3,  1. 157  grams  of  nitrogen  and  from  series  4,  1. 11 
grams  of  nitrogen ;  the  same  relations  hold  true,  even  more  markedl] 
in  the  leached  manures.  The  reason  for  the  above  is  quite  appaiei 
if  we  consider  that  it  is  the  soluble  nitrogen  in  the  manure  that 
rapidly  changed,  and  having  once  undergone  the  change  it  is  lili 
nitrate,  in  that  it  is  largely  lost  to  the  crop  if  not  taken  up  within 
short  time.  The  figures  clearly  indicate  that  there  is  no  residui 
effect  from  the  nitrate,  and  hence  the  more  rapidly  a  given  manui 
is  nitrified,  the  smaller,  everything  else  being  equal,  will  be  il 
residual  effect.  It  should  also  be  noted  here  that  in  the  case  of  tb 
solid,  leached,  the  residual  crop  appropriated  more  nitrogen  than  tt 
first  crop.  This  is  true  of  both  the  millet  and  the  corn.  Subtractii] 
the  amount  of  nitrogen  obtained  from  the  check  plots,  we  find  thi 
the  oats  in  1900  obtained  from  the  solid  manure,  leached,  .295  gram 
of  nitrogen,  while  the  com  following  the  oats  obtained  from  the  res 
due  .364  grams  of  nitrogen.  Similarly,  the  oats  in  1899  obtaine 
from  series  5,  .165  grams  of  nitrogen,  while  the  millet  following  th 
oats  obtained  .346  grams  of  nitrogen. 
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TABLE  F. 


175 


rn  of  1000 -The  Study  of  Residual  Effects. 

Average  Weight  of      Average  Per  Cent. 
Nitrogen  In  Crop.      of  Nitrogen  In  Crop. 


&. 

Grams, 
.858 

Per  cent. 

.667 

.794 

.fi29 

......          1.167 

.608 

1.114 

.622 

1.158 

.609 

991 

.731 

.653 

.668 

.774 

.641 

1.177 

.629 

1.223 

.584 

1.114 

.619 

1.178 

.611 

1243 

.666 

1.172 

694 

1.143 

.615 

1.097 

.592 

.748 

.666 

.834 

.662 

1.147 

.669 

1.193 

.678 

TABLE   G. 
let  of  1890— The  Study  of  Residual  Eff'eots. 

Average  Weight  of     Average  Per  Cent. 

Nitrogen  in  Crop,     of  Nitrogen  in  Crop. 

ies.                                Grams.  Per  cent. 

1.000  2.514 

1.052  1.223 

1.582  1.176 

1.558  V                 1.160 

1.398  1.239 

1.269  1.322 

878  1.304 

854  •                1.425 

1.487  1.441 

1.661  1.234 

1.598  1.291 

1.834  1.132 

1.199  1.143 

1.292  1.115 

1.296  1.256 

1.347  1.409 

948  1.301 

.961  1.305 

1.245  1.283 

, .,..          1.352  1.493 


m 
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THE  AVAILABILITY  OF  THE  RESIDUAL  NITROaBN  IN 

THE  FORM  OF  NTTRATB,  OF  AMMONIA,  AND  OF 

ORGANIC  MATTER  IN  DRIED  BLOOD. 

It  was  already  noted  that  from  the  nitrate,  both  5  and  10  grams, 

and  from  the  ammonia  no  residual  effect  was  obtained.     The  yield 

of  nitrogen,  on  series  2,  was  .799  grams.     On  series  7,  where  5  graixu 

of  nitrogen  were  applied,  the  yield  was  .731  grams.  ;  and  on  seria 

8,  with  the  double  quantity  of  nitrate,  the  yield  of  nitrogen  in  th( 

crop  was  .774.     So  that  there  was  actually  less  nitrogen  gathered  b} 

the  residual  crop  from  7  and  8  than  there  was  from  the  blank  seriee. 

A  similar  observation  was  made  in  1899,  and  the  explanation  seem$ 

to  be  that  with  the  aid  of  the  minerals  and  the  nitrate,  stronger  plantf 

are  developed  on  7  and  8  than  there  are  on  2,  and  these  because  a 

their  better  developed  root  system  are  enabled  to  get  more  nitrogei 

out  of  the  soil  itself  and  thus  leave  it  poorer.     This  view  is  supportec 

by  a  comparison  of  the  yields  on  series  1  and  2.     It  will  be  notioec 

.  ^  I  that  the  residual  com  crop  obtained  more  nitrogen  from  series  1  thai 

I  it  did  from  series  2.     Now,  no  nitrogen  has  been  added  to  either  foi 

:    ']  three  years,  but  minerals  were  applied  on  series  2,  and  these  enablec 

.    t   I  the  crops  to  withdraw  more  nitrogen  from  the  soil,  as  a  study  of  Hn 

-  'i  analytical  data  will  show.     In  like  manner,  on  series  17  there  was  n( 

I  residual  effect,  and  the  nitrogen  gathered  by  the  corn  was  only  .74^ 

.    J  grams,  less  than  that  obtained  from  series  2.     Above  all  things  i 

.i  seems  clear  that  no  residual  effect  need  be  expected  from  ammonion 

^       i  sulfate.     And  it  should  be  remembered  that  the  residual  crops  wef 

■  i  planted  within  a  few  days  after  the  oat  crops  were  harvested.    Oi 

^  series  18  there  was  a  slight  gain  over  series  2,  indicating  that  then 

I  was  at  least  a  small  residue  of  nitrogen  left  for  the  com.     In  1899  n< 

\   '  'i  such  effect  was  observed  on  18,  and  should  further  experience  provi 

t       f  that  there  is  some  residual  effect  from  dried  blood  it  can  by  no  mean 

be  very  great.     Hence,  as  in  1899,  we  are  confronted  by  the  fact  tha 

I  although  but  52.15  per  cent,   of  nitrogen  was  recovered  from  th< 

j  amount  applied  as  dried  blood,  but  68.84  per  cent,  from  that  appliec 

as  sulfate  of  ammonia,  and  but  76.30  per  cent,  from  that  applied  a 

nitrate ;  no  further  benefit  to  succeeding  crops  need  be  expected  fron 

those  particular  applications.     If  anything,  the  availability  of  the& 

three  forms  of  nitrogen   was  slightly  exaggerated,  because  of  th 

greater  amounts  of  nitrogen  taken  out  of  the  soil  with  their  co-opera 

,  r,' ;  I  tion,  nitrogen  that  was  credited  to  them. 
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THB  BFFBOT  OF  THE  USE  OF  THE  SOLID  AND  OF  THE  SOLID 
AND  LIQUID  PORTIONS  OF  COW  MANURE,  FRESH 
AND  LEAOHED,  ALONE,  AND  ^WITH  NITROGEN 
IN  THE  FORM  OF  NITRATE,  OF  AMMO- 
NIA AND  OF  ORGANIC  MATTER. 

In  the  table  submitted  below  are  given  the  amounts  of  nitrogen 
*  applied,  the  percentage  of  the  applied  nitrogen  recovered  in  the  resi- 
dual crop,  the  residual  nitrogen  after  that  crop,  and  the  percentage  of 
nitrogen  obtained  from  the  residue  by  the  residual  crop. 


TABLE  H. 

No.  of 
Serin. 

Total 

Nitrogen 

Applied. 

Grams. 

Nitrogen 

Recovered. 

Percent 

Residual 

Nitrogen. 

Grams. 

Nitrogea 

Recovered, 

Fer  cent. 

3  

406 

8.96 
8  01 
912 
4.8S 

2.68 
7.93 
7.66 
6.72 
6  94 
9.41 
6  80 
7.24 
5.42 
6.41 
7.28 

3.61 
2.76 
3.70 
316 
0.16 
0.37 
0.47 
0.71 
3  87 
4.03 
3  79 
3  06 
3.94 
4.19 
3.29 
3.44 
.4.38 
4.43 

1002 

4 

3.98 

1175 

6 

0    .... . •••••  ••• 

7 

3.99 

404 

0  78 

9.86 
6.26 

8 

1.65 

17 

18 

1.62 

1.49 

6  48 

9 

10 

11 

4  83 

6.60 

4.76 

9.91 
10.80 
1156 

12 

IS 

14 

16 

16 

19 

6.68 

4.77 

6.64 

482 

6.69 

6.61 

12.92 

11.42 

9.03 

10.66 

8.95 

8  08 

20 

6.48 

9  02 

The  relations  pointed  out  in  the  last  report  largely  hold  true  also 
this  year.  The  recovery  in  the  combinations  does  not  diflFer  much 
from  the  recovery  in  the  manures  alone,  which  might  be  expected 
since,  as  we  have  already  found,  the  nitrate  and  ammonia  show  no 
residual  effect,  while  the  dried  blood  shows  but  a  very  slight  residual 
e£Fect.  It  should  again  be  emphasized  here,  that  the  tabulated  fig- 
ures show  less  favorably  for  the  manures  used  in  combination  than 
is  actually  the  case,  for  as  a  matter  of  fact  the  recovery  from  the 
nitrate  plots  was  less  than  from  series  2,  which  was  used  as  the 
standard  of  comparison.     In  1899  the  solid,  leached,  showed  the 

12 
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greatest  variation  in  recovery,  the  figures  being  19.2  per  cent,  for  5, 
anc}  only  6.8  percent,  and  10.6  percent.,  respectively,  for  13  and  14. 
In  1900  the  results  are  more  uniform.  The  recovery  for  5  is  9.86 
per  cent,  of  the  residual  nitrogen  (table  H),  while  the  average 
recovery  from  13,  14,  19  and  20,  where  5  was  used  in  combination 
with  7,  8,  17  and  18,  is  9.37  per  cent.  Similarly  the  recovery  from 
3  is  10.02  per  cent.,  and  the  average  recovery  from  9  and  10  is  10.35 
per  cent.  The  recovery  from  4  is  11.75  per  cent,  and  the  average 
recovery  from  11  and  12  is  12.24  percent.  In  6  the  recovery  was 
6.25  per  cent,  while  the  average  recovery  in  15  and  16  was  9.80  per 
cent,  showing  a  considerable  increase  for  the  two,  an  increase  that 

-I  was  not  quite  as  marked  in  1899.     The  maximum  residual  recovery 

''I  was  12.92  per  cent  in  series  12;  the  minimum  residual  recovery 

,    I  was  5.48  in  series  18.     In  1899,  the  maximum  residual  recovery  was 

.1  21.8  percent,  in  12,  and  the  minimum  residual  recovery  5.5  per 

.  I  cent  in  6. 

^  THE  AVAILABILirY  OF   THE   NITROaBN   IN  THE  DIPFBR- 

j  ENT   MATERIALS  USED   WHEN   THE    COMBINED 

RESUIiTS   OP   THE. TWO   CROPS,  OATS 
.    ]  AND  CORN,  ARE  CONSIDERED. 

Because  of  a  more  favorable  season,  the  availability  of  the  nitrate, 

* ;  ammonia  and  of  the  dried  blood,  was  higher  than  it  was  in  1899.     Not 

,^  alone  was  there  a  greater  quantity  of  nitrogen  taken  out  of  the  check 

plots,  but  it  also  seems  that  on  the  nitrate,  ammonia  and  dried  blood 

plots  there  was  a  proportionately  larger  quantity  taken  out  of  the 

soil.     This  assumption  is  justified  by  the  results  obtained  from  the 

residual  crops  on  the  series  named.     It  follows  from  this,  that  when 

•  i  the  first  crop  is  taken  alone,  the  availability  of  the  three  forms  men- 

]  tioned  is  placed  somewhat  above  its  true  value.     On  the  other  hand, 

the  exhaustion  of  the  humus  on  these  series  would  modify  the  soil 

to  such  an  extent  as  to  influence  the  yields  appreciably.     It  is  for 

these  reasons  that  the  returns  from  the  combinations  cannot  be 

'  expected  to  be  almost  exactly  equal  to  the  sum  for  the  series  where 

the  materials  are  used  singly.     Aside  from  the  slight  discrepancies, 

however,  the  agreements  are  more  than  satisfactory. 

From  quick-acting  materials  immediate  returns  are  expected  and 

no  residual  effects  are  looked  for.    Hence,  they  are  at  a  disadvantage 

^  .  when  compared  with  slowly  decaying  organic  materials  through  two 

•;  ^  or  more  crops.     This  was  already  pointed  out  in  last  year's  report. 
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It  was  also  noted  then  that  on  accoijQ^t  of  the  smaller  returns  in  the 
residual  crop  from  7^  8^  17  as  compared  with  series  2,  the  percentage 
recovery  of  these  materials  is  somewhat  lowered,  since  the  losses 
shown  for  these  materials  in  the  residual  crop  must  be  subtracted 
from  the  gains  made  in  the  oat  crops.  A  more  detailed  discussion  of 
the  point  in  question  was  already  presented  in  last  year' s  report.  *  The 
following  table  shows  the  percentage  recovery  of  nitrogen  for  all  of 
the  series  when  the  two  crops  are  used  as  the  .basis  of  calculation,  as 
well  as  the  calculated  recovery  on  those  series  where  the  combination 
of  materials  was  used. 


No.  of 
Series. 

Solid  manure,  fresh 3 

Solid  and  liquid,  fresh 4 

^lid,  leached 5 

Solid  and  liquid,  leached 6 

Nitrate  of  soda. 7 

Nitrate  of  soda 8 

Sulfate  of  ammonia 17 

Dried  blood. 18 

7  and  8  in 9 

8  and  3  in 10 

7  and  4  in 11 

8  and  4  in 12 

7tfid5  in 13 

8and5  in 14 

7  and  6  in 15 

8  and  6  in 16 

17  and  6  in 19 

18  and  5  in. 20 


Nitrogen  not 

Recovered  in  the 

Nitrogen 

Calculated 

ComblnationB 

Recorered. 

Recovery. 

of  Material. 

Per  cent. 

Per  cent. 

Per  cent. 

19.78 

38.61 

16.50 

26.94 

72.22 

75  03 

65.84 

54.83 

27.89 

28.24 

1.24 

36.66 

35.07 

48.14 

44.14 

5162 

48.84 

26.90 

25.60 

31.07 

32.87 

5.48 

38.95 

34.25 

43.80 

40.27 

27.02 

30.11 

1026 

2648 

26.92 

163 

The  figures^show  that  in  six  cases  out  of  ten  there  was  a  gain  on 
the  combinations  over  the  sum  of  the  increase  on  the  materials  when 
they  were  used  singly.  Of  the  other  four,  9  and  20  show  but  slight 
differences,  and  may  be  disre^rded,  on  14  and  19  the  losses  were 
5.48  and  10.26.per  cent  respectively.  It  is  evident  from  the  results, 
that  there  was  no  denitrification,  and  this  confirms  the  experience  of 
last  year.  The  following  table  shows  the  percentage  of  availability 
of  the  nitrogen  in  the  different  substances,  the  percentage  recovery 
of  the  nitrate  nitrogen  on  series  8  being  taken  as  100. 

*N.  J.  Sution  Report  1900,  p.  108. 
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Oats— lOOO. 

Nitrate  of  soda 100. 

Sulfate  of  ammonia. 90.22^ 

Dried  blood 6886 

Solid  manure,  fresh 14.16 

Solid  manure,  leached 9.67 

Solid  and  liquid,  fresh 40.10 

Solid  and  liquid,  leached 28.91 

Oats  and  Oom— 1900. 

Nitrate  of  soda 100 

Sulfate  of  ammonia 87.75 

Dried  blood 73.07 

Solid  manure,  fresh 26.36 

Solid  manure,  leached 21.99 

Solid  and  liquid,  fresh 6146 

Solid  and  liquid,  leached 35.91  • 

It  is  quite  apparent  that  in  the  residual  effect  considered,  the  avail 
ability  of  the  manure,  especially  the  solid  manure^,  is  increased  ver] 
considerably.  At  the  same  time  the  availability  of  the  nitrate  anc 
of  the  ammonia  is  decreased,  as  was  already  pointed  out,  and  there 
fore  the  relations  of  the  different  substances  to  one  another  ar( 
changed  very  markedly.  The  reason  for  the  apparent  greater  avail 
ability  of  the  solid  manure,  fresh,  of  the  solid  and  liquid,  fresh,  an( 
of  the  solid  manure,  leached,  in  1899,  lies  not  so  much  in  the  greats 
recovery  from  those  manures,  as  in  the  slighter  recovery  from  th< 
nitrate  used  as  the  standard  of  comparison. 

Comparlflon  of  Yields  on  Serloa  I.  and  II. 

In  series  I.,  where  no  applications  of  manure  were  made,  and  ij 
series  II.,  where  minerals  only  were  applied,  there  was  a  limitei 
amount  of  plant-food  to  start  with.  In  the  series  of  sandy  soils,  tha 
amount  was  still  more  limited,  because  the  soil  was  made  up  of  th 
same  clay  loam  as  in  the  other  series,  diluted  by  one-half  its  weigb 
of  sand,  containing  no  plant-food.  Now,  in  series  II.  large  amount 
of  potash  and  phosphoric  acid  were  added,  so  that  the  crops  wei 
enabled  to  exhaust  the  available  nitrogen  much  sooner  than  in  serie 
I.,  and  for  this  reason  the  yields  of  nitrogen  from  series  II.  wer 
greater  than  those  from  series  I.  However,  as  time  advances  th 
differences  should  be  less  and  less  marked  ;  for,  according  to  Wagnei 
the  yield  of  plant-substance  from  any  soil  is  governed  by  that  plani 


m- 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT.  181 

food  constituent  present  in  least  quantities.  In^this  particular  case, 
it  is  the  nitrogen  which  is  present  in  series  I.  and  II.  in  constantly 
diminishing  quantities,  and  since  there  is  a  minimum  amount  of 
nitrogen  absolutely  necessary  for  the  production  of  a  given  quantity 
of  plant-substance,  it  becomes  evident  that  no  matter  what  the  extent 
of  the  other  plant-food  constituents  present,  the  yield  of  crop  from 
the  two  plots  cannot  exceed  a  certain  limit.  The  yields  of  dry  matter 
and  of  the  nitrogen  contained  in  them  are  given  below  : 

Coni-1898.  Oato— 1899. 

Dry  Mitro-      Aver-                Dry  Nltro-     Aver- 

Matter  gen  in  age  ^i-            Matter  gen  In  age  NI- 

Series.                   in  Crop.  Crop,  trogen            in  Crop.  Crop,    trogen. 

gmt.  gms.        gms.                gms.  gms.       gms. 

{A 240.2  1.96  ^                      54.8  .805-) 

B 208.0  1.47  U.74             49  7  .738  V     .789 

C 195.8  1.80  )                      68.4  .826) 

rA 289.6  1.79   ^  56  7  .798  j 

II]b 263.9  1.44    U.87  603  .817  V     .831 

Ic. 329.8  2.38)  61.6  .879^ 

Bimet-1899.  Oat«— 1900. 

fA 24.5  .830  A  81.8  1143^ 

I.Jb 46.3  1120  [  100  82.6  1.086  V  1.108 

la.« 54^  1.049  J  84.8  1.096-1 

rA 97.8  1.179^  116.9  1.190-) 

Il]b 840  .981 1  1.05  106.8  1.133  V  1.162 

ic... 76.6  .993)  107.1  1.133  J 

Corn— 1900.  Differences  In  Series  I.  and  II. 

{A. 146.0  .896  ^  1896.       1899.    1899.       1900.       1900. 

B 117.3  .810  I  .867     gms.      gms.   gms.      gms.     gma. 

C... 126.2  .868)  -13      .042      .06      .014  -.063 

rA 136.1  .782  ^ 

n.]B 124.4  .807  V    .794 

la... 124.4  .794) 

In  the  first  crop,  that  of  1898,  there  was  a  difference  of  .13  grams 
of  nitrogen  in  series  II.  over  that  of  series  I.  In  1899  there  was  a 
difierence  of  .042  grams  for  the  oats,  and  of  .05  for  the  millet  which 
followed  the  oats  in  the  same  cylinders.-  In  1900  there  was  a  diflfer- 
ence  of  .044  for  the  oats,  but  for  the  com  following  the  oats,  there 
was  more  nitrogen  taken  out  of  series  I.  than  there  was  out  of  series 
n.  That  might  be  accounted  for  by  the  fact  that  the  abundance  of 
potash  and  phosphoric  acid  allowed  a  more  rapid  exploitation  of  the 
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nitrogen  in  series  II.  However,  that  is  only  an  assumption,  fortli 
work  will  show  in  how  far  it  follows  that  also  subsequent  cro 
will  get  less  nitrogen  out  of  series  II.  than  out  of  series  I. 

A  comparison  of  the  figures  brings  out  another  interesting  fai 
namely,  as  to  the  amount  of  dry  matter  produced  by  a  unit 
nitrogen.     The  results  are  given  in  the  subjoined  table. 


Amount  of  Dry  Matter  Produoed  Per  Unit  of  Nitroffen. 

Corn— 1898.  Oats— 1899. 

Dry  Di 

Matter  Mil 

Per  h 

Dry             Nitro-      Unit  of  Dry                Nitio-    Cni 

Matter           gen  in      Nitro-  Matter             gen  in    Niu 

Series.                 in  Crop.           Crop.        gen.  in  Crop.              Crop.       gen 

gms.              gnu.        gms.  gms.                gms.       gs 

i-A 249.2  1.96   \  64.3  .805% 

I.^B 208.0  1.47    [  123.4  49.7  .738  [    6 

Ic. : 196.8  1.80   i  58.4  .826i 

i-A 289.6  179   %  56.7  .79a> 

IlJb 263.6  1.44    V  166.7  603  .817  V    7 

Ic 329.8  2.38   J  61.6  .879) 

MlUet— 1899.  Oats— 1900. 

(A 24.6            .830-1  81.8                1.143^ 

L-^B 46.3          1.120  [  41.4           82.6                1.085  V    1 

(c 64.5          1.049  J  84.8                1.096) 

^A 97.8  1.179i  ^^^-^  ^-^^l 

II.  J  B 84.0  .984  V    82.0  106.8  1.133  V    S 

Ic 76.6  .993  J  107.1  1133) 

Com— 1900. 

rA 145.0  .8951 

lJ  B 117.3  .810  V  150.7 

Ic. 125.2  .868) 

fA ^. 136.1  .782% 

11.  ]  B 124.4  .807  V  163.3 

ic 124.0  .794) 

It  appears,  then,  that,  thanks  to  a  sufficient  supply  of  potash  a 
phosphoric  acid,  the  small  amount  of  nitrogen  at  the  disposal  of  t 
crop  could  be  exploited  to  a  greater  extent.  It  is  because  of  tl 
fact  that  so  much  more  dry  matter  was  produced  on  series  II. 
against  series  I.,  although  from  the  latter  practically  as  much  nit 
gen  was  taken  out. 
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A  REVIEW   OF    THE   INVESTIGATIONS    CONCERNING 
DENITRIFICATION. 

Since  the  beginning  of  these  experiments  in  the  early  summer  of 
1898,  many  contributions  have  been  made  toward  the  better  under- 
standing of  the  various  problems  of  plant  nutrition.  Among  these, 
the  nitrogen  question  has  been  receiving  the  attention  of  many  in- 
vestigators, and  it  has  been  examined  from  the  different  standpoints 
of  the  soil  chemist,  the  soil  physicist  and  the  soil  bacteriologist. 
Much  time  and  ingenuity  have  been  devoted  to  the  clearing  up  of  that 
phase  of  the  nitrogen  question  known  as  **dentrification,"  the  destruc- 
tion of  the  nitrates  and  the  setting  free  of  gaseous  nitrogen.  That 
deoxidation  of  combined  nitrogen  is  liable  to  take  place,  and  actually 
does  take  place  in  anaerobic  fermentation  has  been  known  for  years, 
but  the  question  assumed  more  than  a  mere  scientific  interest  since 
the  emphatic  declaration  of  Wagner*  that  applications  of  cow  or 
horse  manure  to  the  soil  are  often  not  only  unprofitable,  but  harm- 
ful, that,  when  applied  together  with  the  nitrates,  they  cause,  by 
virtue  of  the  micro-organisms  contained  in  them,  the  destruction  of 
the  nitrates.  More  than  that,  the  baneful  effects  do  not  stop  here, 
for  the  nitrates  as  they  are  gradually  formed  from  the  organic  matter 
of  the  soil  are  also  attacked  by  the  dentrifying  bacteria,  and  their 
nitrogen  set  free.  In  a  word,  then,  the  animal  manure  applied  is 
not  only  useless  of  itself,  but  is  harmful  because  of  its  destructive 
effects  on  the  oxidized  nitrogen  derived  from  other  sources. 

It  is  quite  apparent  that  the  interests  involved  are  of  great  moment, 
that  Wagner's  theory,  if  it  be  borne  out  by  practical  experience, 
vitally  concerns  the  man  of  science,  the  practical  farmer  and  the 
world  at  large.  And  it  was  in  the  hope  of  contributing  something  to 
the  knowledge  of  the  subject  that  these  experiments  were  planned. 
The  scope  of  the  work  included  the  study  of  : 

I.  The  composition  of  the  solid  and  liquid  portions  of  cow  ma- 
nure, fresh. 

n.  The  composition  of  the  solid  and  of  the  solid  and  liquid  por- 
tions of  cow  manure,  leached. 

III.  The  availability  of  the  nitrogen  in  the  solid  and  in  the  solid 
and  liquid  portions  of  cow  manure,  fresh. 

*  Wagner.    Deatsche  Land.     Presse. ,  Feb.,  1 895. 
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IV.  The  availability  of  the  nitrogen  in  the  solid  and  in  the  solid 
and  liquid  portions  of  cow  manure,  leached. 

V.  The  relative  availability  of  the  nitrogen  in  the  form  of  nitrate, 
of  ammonia  and  of  organic  matter  in  dried  blood. 

VI.  The  effect  of  the  use  of  the  solid  and  of  the  solid  and  liquid 
portions  of  cow  manure,  fresh  and  leached,  with  nitrogen  in  the  fonn 
of  nitrate,  of  ammonia  and  of  organic  matter. 

The  results  obtained  are  definite  and  clearly  point  in  one  direction, 
in  so  far  as  the  question  of  denitrification  is  concerned,  and  are  in 
accord  with  those  of  other  investigators.  The  experimental  data 
submitted  below  bring  out  this  point  forcibly. 

As  the  work  progressed  and  the  accumulated  material  was  studied, 
other  questions  presented  themselves.  They  concern  the  movement 
of  the  plant-food  in  the  soil  and  in  the  plant,  the  relation  of  the 
mineral  salts  to  the  organic  matter,  the  influence  of  rainfall,  the 
rapidity  of  nitrification,  &c.  While  still  following  the  main  lines  of 
research,  as  indicated,  the  other  points  have  been  examined  in  so  far 
as  was  practicable,  and  deductions  drawn  where  the  experimental 
data  at  hand  warranted  it.  Obviously,  the  many  factors  that  deter- 
mine the  yield  of  crop  are  closely  related  to  one  another,  and  a  true 
understanding  of  the  subject  can  only  come  with  a  careful  study  of 
the  soil  from  more  than  one  standpoint.  As  a  recent  bulletin  aptly 
expresses  it,*  **Our  first  object  is  to  determine  the  controlling  factor 
of  fertility,  *  *  *  whether  and  when  this  factor  is  physical,  de- 
pending upon  the  color,  texture,  or  structure  of  the  soil ;  climatolo- 
gical,  depending  upon  temperature,  sunshine  and  rainfall ;  chemical, 
depending  upon  the  absolute  chemical  composition,  or  upon  a  defi- 
nite minimum  solubility  of  the  soil's  constituents,''  or,  we  might 
add,  bacteriological,  depending  upon  the  activity  of  soil  organisms. 

That  the  latter  is  not  the  least  important  is  attested  by  the  numer- 
ous researches  on  their  relation  to  the  nitrogen  question,  both  in  its 
constructive  and  destructive  phases.  According  to  Stoklasa,'  ''the 
assimilation  of  the  nitrogen  of  the  air  by  bacteria  forms  one  of  the 
most  important  problems  of  modern  biological  research.''  On  the 
one  hand,  we  have  the  symbiotic  life  of  the  B.  radicicola  with  the 
plants  of  the  leguminous  family  resulting  in  the  fixation  of  atmos- 
pheric nitrogen  ;  on  the  other  hand  we  have  organisms  like  clostri- 

*  Bulletin  No.  70,  Maryland  Agr.  Expt.  Sta.,  p.  64. 

^  Die  Stickstoffassimilation  durch  die  lebende  Bacterienzelle.  J.  Stoklasa  <&  & 
Vitek,  Centr.  fiir  Bact.  und  Paras,  Vol.  VII.,  (1901),  No.  8,  p.  257. 
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dium  Pasterianum,  which,  as  Winogradsky  has  shown,  can  assimilate 
atmospheric  nitrogen  independently,  or  Caron's  Bacillus  EUenbachi, 
which,  Stoklasa  claims,  can  also  assimilate  atmospheric  nitrogen. 
These,  and  others,  probably,  constantly  work  to  preserve  and  in- 
crease our  stock  of  combined  nitrogen  in  the  soil  ;  they  are  the  con- 
structive agents.  At  the  same  time,  there  exist  in  the  soil,  and  in 
decaying  vegetable  matter,  numerous  micro-organisms  that  have  the 
power,  under  the  proper  conditions,  to  break  up  certain  nitrogen  com- 
pounds, and  in  this  process  much  or  all  of  the  nitrogen  is  returned 
to  the  atmosphere,  whence  it  originally  came,  in  the  gaseous  state  ; 
these  latter  organisms  are  the  destructive  agents.  It  is  their  activi- 
ties that  concern  the  subject  of  our  inquiry  more  directly,  and  a  brief 
review  of  the  more  important  work  along  these  lines  will  help  us  to 
understand  better  the  experimental  data  submitted  below. 

As  far  back  as  1867,  Froehde  had  observed*  that  the  reduction  of 
nitrates  takes  place,  at  times,  when  they  are  in  contact  with  certain 
organic  substances.  There  appeared  to  be  a  considerable  number  of 
the  latter  possessing  such  reducing  properties.  Prom  that  early  ob- 
servation, to  our  present  knowledge,  of  the  specific  micro-organisms 
causing,  under  given  conditions,  the  destruction  of  nitrates,  the  study 
of  the  subject,  though  gradual,  was  decidedly  irregular.  It  was  only 
within  the  last  five  or  six  years  that  a  careful  and  systematic  exami- 
nation of  the  question  enabled  us  to  gain  a  more  definite  conception 
of  the  processes  of  denitrification.  For  all  that,  there  is  much  that 
is  yet  obscure,  and  much  that  calls  for  further  study.  The  latter  is 
particularly  true  of  the  denitrification  processes  as  they  appear  in 
practical  agriculture ;  since,  as  has  been  pointed  out  repeatedly,  the 
conclusions  obtained  from  laboratory  experiments  are  not  always 
applicable  to  actual  practice,  creating,  as  they  do,  abnormal  condi- 
tions not  encountered  in  the  field.  As  with  nitrification,  the  earlier 
investigators  attempted  to  explain  denitrification  by  purely  chemical 
reactions,  and  to  tlie  French  chemists  largely  belongs  the  credit  for 
being  the  first  to  point  out  to  us  the  probable  bacterial  character  of 
the  denitrification  processes.  However,  some  years  before  that 
Schoenbein^  had  noticed  that  nitrates  are  reduced  to  nitrites  by 
fungi,  and  that  the  presence  of  nitrites  in  drinking  water  might  indi- 
cate that  it  contains  micro-organisms.  Dr.  Angus  Smith,  in  1867, 
had  also  noticed^  that  a  reduction  of  nitrates  with  the  evaporation  of 
free  nitrogen  takes  place  in  the  decomposition  of  sewage. 

•Jour,  far  pract  Chcmie,  102, 1867,  p.  46. 
*Joar.  far  pract.  Chemie,  106,  1868,  p.  211. 
'Manares  and  Manurirg,  Aikman,  p.  177. 
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The  work  done  since  then,  and  leading  up  to  the  more  detaih 
recent  studies,  will  be  briefly  reviewed  here.  MeuseP  observed  ti 
transformation  of  nitrates  into  nitrites  in  drinking  water,  and  s 
tributed  the  formation  of  nitrites  to  bacteria.  Chabrier  states^  th 
all  soils  contain  nitrous  acid,  that  in  dry  weather  nitrates  accum 
late  at  the  surface,  and  that  nitrites  occur  in  larger  quantity  in  tl 
lower  layers  of  the  soil.  In  another  place^  he  finds  that  there  if 
small  loss  of  nitrogen  (liberated  as  gaseous  nitrogen)  in  nitrificatio 
This  latter  fact  was  also  observed  somewhat  later  by  Boussingault 
and  later  by  Pickard,^^  and  subsequently  by  Godlewski.^^  Jea 
neP  ^  found  that  when  in  contact  with  humus,  dead  leaves  and  stra^ 
nitrates  are  reduced  to  nitrites  ;  and  Schloesing^^  showed  that  in 
large  bottle,  whose  atmosphere  was  kept  free  from  oxygen,  potassiu 
nitrate  was  reduced  to  ammonia,  and,  also,  some  of  the  conibin< 
nitrogen  was  set  free.  Boname,  ^  ^  a  year  later,  also  came  to  the  co 
elusion  that  nitrates  are  reduced  in  an  atmosphere  free  from  oxyge 
To  Schloesing,  also,  belongs  the  credit  of  having  established^®  tl 
fact  that  nitrogen  is  set  free  in  the  putrefactive  decomposition 
urine  and  in  the  lactic  fermentation  of  sugar  in  the  presence  of  pota 
slum  nitrate. 

Pesci*  ^  noted  that  nitrates  are  reduced  to  nitrites  when  the  acti( 
is  allowed  to  go  on  under  water,  and  E.  W.  Davy  *  ®  observed  that  i 
excess  of  animal  matter  in  solution  retards  nitrification.  Hiifner,  ^  ^  ( 
the  other  hand,  decided  that  no  gaseous  nitrogen  is  set  free  in  tl 
decay  of  organic  substances. 

Deherain  and  Maquenne^^^  had  also  observed   the  reduction 
nitrates.     They  attributed  this  action  to  anaerobic  ferments,  ai 
showed  that  the  gases  set  free  contained,  besides  carbon  dioxide,  ali 
free  nitrogen  and  nitrous  oxide.     About  the  same  time  Gayon  ai 

^  Annales  de  chim.  et  de  physique,  XXIII.,  (1871),  p.  161. 

•Compt.  rend.  67,  p.  1031. 

»  Compt  rend.  73,  p.  1 480. 

*0Ck)mpt  rend.  76,  (1873),  p.  22. 

"  Jour.d  agricult.  practique  II ,  1884,  p.  373. 

"Cent.  f.  Bact.  1896,  p.  458. 

^'Compt.  rend  75  (1872),  p  1244. 

"  Compt.  rend.  77  (1873)  pp.  203  and  353. 

^*  Ann  Stat.  Agron  (Mauritius),  1896,  p.  74,  Abstr.  in  E.  S.  R.  1897,  p.  731, 

^^  Journal  de  pharmacie  et  de  chimie,  4th.  series.  Vol.  VIII.,  p.  218,  1868. 

^'  Berichte  chem.  Gesels  8,  259. 

^^Chem.  Soc.  Jour.  (1879),  p.  429. 

^*  Jour.  f.  pract.  Chemie  1876,  p.  292. 

*"  Ann.  Agron  IX.,  p.  5  (188:0. 
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» reduction  of  nitrates  in  the  soil.    They  describe 

nt"  capable  of  reducing  nitrates  rapidly.     In 

nitrogen  is  set  free.     They  also  found  that  the 

I  matter  for  their  development,  that  part  of  the 

ransformed  into  ammonia,  and,  perhaps,  also- 

3  of  the  organic  substance.    Heraeus,  ^  ^  too,  had 

1  of  nitrates  to  nitrites  and  ammonia  by  bacteria,  ' 

ed  what  he  called  a  *' ferment,"  rod-shaped,. 

and  capable  of  reducing  nitrates. 

d  Dupetit^*  isolated  two  organisms,  B.  denitri-  »  - 

Mtble  of  reducing  nitrates  with  the  evolution  of 

besides  these,  they  encountered  a  number  of  j 

iuce  nitrates  to  nitrites.     According  to  the  com-  *- 

ive  medium  the  nitrogen  of  the  nitrates  may  be  «*      . 

dxed  with  nitrous  oxide.     The  oxygen  of  the 

I  with  the  nitrogen  of  the  nitrous  oxide,  unites  i     *  ' 

le  organic  matter,  giving  carbon  dioxide,  which  ' 

part  forming  bicarbonate  of  potassium  (KNO.  ^  ,  j 

Iture  medium  cpntaining  10  grams  of  potassium 

ent  on  the  addition  of  some  soil.     The  authors^ 

position  of  nitrates  by  B.  denitrificans  is  not  a 

r  a  secondary  phenomenon,  but  a  '^  combustion  ,         ^ 

by  the  nitric  oxygen  with  the  liberation  of  much 

srmentation  that  can  take  place  only  with  the  '   '       '  i 

rence  of  several  chemical  reactions."     Kellner  .  : 

that  although  losses  of  nitrogen  occur  in  the  ^ 

organic  matter,  yet  the  losses  are  slight,  even 

progressed  for  a  long  time.     Ehrenberg,  ^^  in  a  ^  J 

xperiments,  showed  that  "neither  in  the  pres- 

ree  oxygen ;  neither  in  solution  nor  in  slightly^  ' 

lasses  permeable  to  gases,  is  elementary  nitrogen 

gency  of  micro-organisms. "     Tacke^^  reaches  a 

die  Immendorf  ^  ^  states  distinctiy  that  according 


[)V.,  pp.  644  and  1866. 

[nf.  vol.  I.,  p.  J93. 

I..  1,  p.  1228. 

uction  de  nitrates  par  les  infiiment  petits,  Station  Agrono- 

y,  1886. 

iemie,  1887^  p.  95. 

[lemie,  XI.,  145. 

Jd.  16  (1887),  p.  937. 

1,  p.  316. 
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to  his  experiments  the  setting  free  of  nitrogen  from  decaying  organ 
matter  is  not  a  purely  chemical  process,  but  it  is  effected  with  the  a 
of  micro-organisms.  It  will  be  seen  from  this  that,  while  there  we 
still  adherents  of  the  chemical  theory  in  Germany,  the  belirf  w 
beginning  to  prevail  that  the  destruction  of  nitrates  is  due  to  bacteri 
Two  years  later  Tacke'  ^  admits  that  Berthelot  was  right  when  1 
<ilaimed  that  there  are  nitrogen  fixing  bacteria  in  the  soil,  and  add 
that  there  are  also  present  in  the  soil  organisms  that  set  free  nitrogi 
from  its  compounds. 

Holdefleiss'®  was  led  to  believe  that  even  in  yard  manure  co 
€tantly  compacted  by  animals,  and  with  the  oxygen  thus  excluded  ti 
nitrification  processes  take  place  to  some  extent.  Hence  the  greaU 
loss  through  the  formation  of  free  nitrogen  takes  place  in  the  manu 
pile  and  not  in  the  stable.  By  compacting  the  manure  the  nitiific 
tion  processes  can  be  limited,  and  we  must  depend  on  mechanic 
treatment  to  delay  nitrification  until  the  manure  reaches  the  so 
Of  course,  in  preventing  nitrification  in  the  manure  pile,  the  losses 
free  nitrogen,  due  to  denitrification,  are  largely  prevented. 

Leme^  ^  found  that  the  addition  of  large  quantities  of  fresh  manui 
not  only  stops  nitrification,  but  that  there  is  at  first  a  reduction 
nitrates  to  nitrites,  and  of  the  latter  to  ammonia.  Breal* '  announc 
that  many  substances  of  organic  origin,  and  especially  straw,  are  ti 
carriers  of  denitrifying  organisms.  Obviously,  the  discovery  is  of  fs 
reaching  importance.  Since  these  organisms  are  carried  to  the  mann 
in  the  litter,  and  later  are  plowed  in  the  soil  with  the  manure,  it  I 
comes  interesting  to  determine  to  what  extent  denitrificatioii  tak 
place,  either  in  the  manure  pile  or  in  the  soil.  In  order  that  dei 
trification  might  take  place  it  is  essential  that  nitrates  be  present,  ai 
we  must  assume  that  where  no  nitrates  are  applied  as  such,  nitrific 
tion  must  first  take  place  that  denitrification  might  follow.  E.  V 
Davy,  8  8  Leme,^*  Pickard,^^  Lipman,^®  and  others  have  shown  th 
large  quantities  of  organic  matter  either  retard  or  entirely  stop  nitri 
cation,  and  for  that  reason  the  losses  of  nitrogen  from  fresh  manu 
•due  to  the  destruction  of  nitrates  cannot  be  great.     On  the  oth 

»Landw.  Jahsb.  18  (1889),  p.  439. 
^Holdefleiss,  Der  SlallmUt  (1889)  Brealau. 
"Naturwis  Rund.  V  (1890),  p.  291. 
"  Ann.  Agron.  XVIII,  p.  181. 
"Chem.  Soc  Jour.  33  (1879),  p.  429. 
8*Nalur  Rund.  V.  (1890),  p.  291. 
"Compt.  Rend.  114  (1892),  p.  490. 
^Master's  Thesis,  Cornell  University,  1900. 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT.  18» 

hand,  losses  of  nitrogen  may  take  place  in  other  ways,  and  there  is 
much  eyidence  that  confirms  this  view. 

Konig, '  ^  in  his  prize  essay,  stated  that  ' '  the  losses  of  nitrogen  from 
manure  due  to  the  volatilization  of  ammonia  appear  to  be  slight,'^ 
and  be  is  inclined  to  think  that  the  greater  losses  are  due  to  the  libera- 
tion of  elementary  nitrogen.  Immendorf ,  ^  ^  on  the  other  hand,  come& 
to  the  conclusion  that  the  chief  cause  of  the  loss  of  combined  nitrogen 
in  manure  with  the  usual  treatment,  may  be  attributed  to  the  vola- 
tilization of  ammonia,  and  finds  that  the  formation  of  elementary 
nitrogen  influences  these  losses  only  to  a  limited  extent.  Burri,  Her- 
feldt  and  Stutzer^*  carried  out  some  experimental  work  to  decide  as 
to  the  causes  that  lead  to  losses  of  nitrogen  in  decaying  organic  sub- 
stances, especially  in  dung  and  liquid.  They  are  led  to  believe  that 
where  denitrification  takes  i^ace  it  is  preceded  by  nitrification. 
Hence  they  conclude  that  ^'  in  the  decay  of  nitrogenous  organic  sub- 
stances there  is  no  setting  free  of  elementary  nitrogen  as  long  as  the 
activity  of  the  nitrifying  organisms  in  the  decaying  substance  is  sup- 
presed."  On  the  olher  hand,  they  believe  that  a  considerable  evolu- 
tion of  free  nitrogen  may  take  place  when  nitrates  are  added  to  dung 
or  liquid  manure,  or  when  opportunity  is  given  to  the  nitrifying 
(HTganisms  for  active  development.  The  splitting  off  of  free  nitrogen 
may  be  caused  by  the  reduction  of  nitrates,  or  by  the  action  of 
nitrouB  acid  or  ammonia  or  amines.  The  authors  point  out  later 
that  denitrification  is  rather  due  to  living  organisms  than  to  purely 
chemical  reactions,  as  Ehrenberg^<^  assumes;  nitrification,  they 
think,  may  run  to  completion  without  the  evolution  of  free  nitrogen, 
Stich  evolution  is  more  likely  to  take  place  in  the  decaying  mass  when 
the  supply  of  oxygen  is  limited.  In  such  cases  the  oxygen  of  the 
nitrates  is  utilized  and  the  nitrogen  is  set  free.  ^  ^  Since  in  the  fresh 
manure  scarcely  any  nitrification  takes  place,  the  denitrification 
cannot  be  considerable.  In  another  communication  the  same  authors 
suggest  that  the  object  of  a  rational  method  of  conservation  should 
not  only  consist  in  preventing  the  volatilization  of  ammonia,  but  also 
in  controlling  the  course  of  fermentation  so  as  to  favor  the  develop- 
ment of  bacteria  that  transform  organic  nitrogen  into  ammonium 
carbonate. 

"  Wie  Kann  der  Landwirt  den  StickstofiVorrat  in  seiner  Wirtshaft  erhalten  und 
TWinaliren,  p.  84. 
"Jour,  far  Landw ,  42  (1894),  p.  78. 
*  Joor.  ffir  Landw.  42  (1894)  p.  329. 
^Ehrenberg,  Zeitschr.  f.  phyaiol.  Chemie,  XI.,  470. 
«'Ekienberg^l.c.445. 
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Following  the  example  of  Gayon  and  Dupetit,  Bum  and  Stutzer 
were  led  to  attempt  the  isolation  of  denitrifying  organisms.  The  work 
appeared  the  more  desirable  in  view  of  Breal's*^  discovery,  already 
alluded  to,  and  of  a  communication  from  Wagner  that  nitrate  of  soda 
yielded  inadequate  returns  when  used  together  with  horse  manure. 
In  communicating**  the  results  of  their  experiments,  they  call  atten- 
tion to  the  fact  that  there  are  but  a  limited  number  of  organisms 
capable  of  oxidizing  nitrogen,  while  of  those  possessing  the  power  of 
reduction  (deoxidation)  the  number  is  great  Of  these,  however, 
the  greater  part  can  only  reduce  nitrates  to  nitrites,  and  the  bacteria 
capable  of  reducing  nitrates  to  ammonia,  or  of  setting  nitrogen  tree, 
are  not  very  numerous.  Of  the  work  not  already  referred  to,  they 
mention  that  of  Deherain  and  Maquenne,**  who  observed  that  in 
the  gases  set  free  in  denitrification  there  is  contained,  besides  nitro- 
gen, also  carbon  dioxide  and  hydrogen.  Also,  the  work  of  Giltay 
and  Aberson*^  is  mentioned.  The  latter  describe  a  bacillus  capable 
of  destroying  large  quantities  of  nitrate  with  the  evolution  of  free 

•  ^  nitrogen.     Burri  and  Stutzer  finally  succeeded  in  isolating  two  organ- 

isms capable  of  reducing  nitrates  completely,  which  they  named  B. 
-denitrificans  I.  and  B.  denitrificans  II.  Their  conclusions**  may  be 
summed  up  as  follows  :  "When  oxygen  is  completely  excluded,  B. 
clenitificans  I.,  together  with  B.  coli,  does  not  cause  the  evolution  of 
free  nitrogen  in  culture  solutions  containing  nitrate,  but  most  of  the 
nitrate  nitrogen  is  reduced  to  nitrite  nitrogen.  With  a  limited  sup- 
ply of  oxygen,  B.  denitrificans  I.  can  develop  to  such  an  extent  as  to 
be  able,  together  with  B.  coli,  to  cause  the  fermentation  of  nitrate 
with  the  evolution  of  free  nitrogen.  When  once  started,  the  fer- 
mentation takes  its  usual  rapid  course.     B.  denitrificans  I.  uses  in 

.  fi  this  case  some  of  the  oxygen  derived  from  the  nitrates.     With  a  lib- 

eral supply  of  air,  B.  denitrificans  I.,  together  with  B.  coli,  causes 
the  destruction  of  nitrates  in  the  normal  way.  With  the  complete 
exclusion  of  air,  B.  denitrificans  II.  causes  the  destruction  of  nitrates 
in  the  normal  manner.  With  a  liberal  supply  of  air,  the  ability  of 
B.  denitrificans  II.  to  cause  the  fermentation  of  nitrates  is  dimin- 
ished or  entirely  suppressed." 

"  Compt.  rend.  CXIV.,  p  681. 

*'  Centr.  f  Bact,  1896,  pp.  267,  850.  392,  422. 

♦*  Compt.  rend.  XCV ,  pp.  691,  732,  854. 

«^£xtrait  dee  Archives  Neerlandaises,  XXV,  p.  341-361. 

**  Centr.  f.  Bact.  1896,  p.  481. 
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It  follows  from  the  above  that  the  deetruction  of  nitrates  may  be 
favored  both  by  the  exclusion  of  the  air  from  the  manure  pile  or  by 
the  admission  of  air  to  it.  In  the  one  case  the  activity  of  B.  denitri- 
ficans  II.  is  favored,  in  the  other  that  of  B.  denitrificans  I.  The 
authors  suggest  the  deetruction  of  the  bacteria  before  the  manure  is 
put  on  the  field.  According  to  Marchal*^  the  behavior  of  B. 
mycoides  in  nutritive  solutions  containing  nitrates  is  rather  striking. 
Wlien  inoculated  into  a  solution  containing  glucose  and  about  2  gr. 
of  KNO3  P®r  liter,  nitrites  and  ammonia  could  be  detected  in  a  few 
days,  and  in  fifteen  days  ammonia  alone.  It  appears,  thus,  that  the 
same  organisms  may  exert  either  an  oxidizing  or  reducing  action. 
Both  processes  are  intimately  connected  with  the  respiration  of  the 
organism.  In  one  case  albuminoids  are  normally  oxidized  with  the 
aid  of  atmospheric  oxygen,  in  the  other,  the  intramolecular  respira- 
tion leads  to  a  utilization  of  the  nitrate  oxygen  to  oxidize  the  sugar. 

Attempts  to  isolate  denitrifying  organisms  were  also  made  by 
Schirokikh.^^  He  was  successful  in  obtaining  a  pure  culture  of  an 
organism  capable  of 'destroying  nitrates.  He  describes  it  as  a  bacillus 
with  rounded  ends,  having  no  vacuoles,  and  one  and  one-half  to  two 
times  as  long  as  it  is  wide.  It  is  motile,  though  not  as  markedly  as, 
for  instance  B.  pyocyaneus. 

A  further  study  of  the  denitrifying  organisms  isolated  by  Burri 
and  Stutzer**  is  contributed  by  Stutzer  and  MauL^o  The  authors 
finally  come  to  the  conclusion  that  B.  denitrificans  I.,  together  with 
B.  coli,  destroy  nitrates  in  a  fiask  that  is  merely  stoppered,  but  when 
air  is  p^Lssed  through  the  the  liquid  in  the  fiask,  denitrification  is  not 
as  active.  Also,  Ampola  and  Garino^^  isolated  a  denitrifying  organ- 
ism which  they  named  B.  denitrificans  agilis.  They  found  that  it  is 
capable  of  dertroying  nitrates  rapidly.  In  examining  the  gases  in- 
volved they  found  them  to  consist  of  nitrogen  and  carbon  dioxide, 
the  latter  being  present  to  the  extent  of  15  per  cent.  In  searching 
for  practical  means  to  diminish  denitrification  in  manure,  the  same 
authors^  ^  decided  that  peat  prevents  denitrification  by  virtue  of  the 
acidity  it  imparts  to  the  manure,  but  when  the  manure  again  becomes 
jJkaline  denitrification  again  takes  place. 

'^AgriculL  Scieoce,  VIII.,  1894,  p.  574. 

^'Centr.  fur  Bact  1896,  p.  204. 

•Centr.  t  Bad.  1895,  pp.  257,  350,  392,  422 

^•Centr.  f.  B«jt.  1896,  p.  478. 

"Centr.  f.  Bact.  1896,  p.  670. 

^Ceatr.  f.  Bact.  1897,  p.  309. 
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S.  A.  Sewerin^^  isolated  32  different  organisms  from  horse  man 
and  studied  29  of  these.  In  one  case  strong  foaming  was  noli 
and  it  was  found  that  there  were  at  least  two  species  capable  ol 
ducing  nitrates  completely.  Further  study  showed  that  there  y 
also  9  species  capable  of  reducing  nitrates  to  nitrites,  18  species  b 
indifferent.  By  diluting  the  nitrate  solution  to  0.1  per  cent 
more  showed  complete  reduction,  and  still  further  dilution  to  i 
per  cent,  showed  4  more  organisms  capable  of  complete  reductioi 
all  8  species.  It  appears,  also,  that  proportionately  larger  quant 
of  KNO3  than  of  NaNoj  are  reduced  in  a  given  time,  and  0.6 
cent,  of  NaNoj  appears  to  be  the  limit  of  reduction.  The  au 
also  finds  that  the  stirring  of  the  soil  and  greater  aeration  ten< 
diminish  denitrification. 

His  studies  of  B.  denitrificans  II.  led  Hjalmar  Jensen  ^^  to  bd 
that  it  can  be  grown  as  anaerobe.     He  finds  a  certain  relatioi 
tween  the  nitrate  destroyed  and  the  carbon  compounds  used, 
denitrification  takes  place  without  a  source  of  carbon  being  i 
plied.  5* 

P.  P.  Deherain^^  confirms  Breal's  claim  that  there  are  denitrif, 
bacteria  on  straw,  and  Wagner's  that  these  organisms  are  foun< 
animal  excreta.  He  finds  that  they  occur  in  cultivated  soils ;  tha 
nitrogen  set  free  by  them  is  accompanied  by  carbon  dioxide,  and  0 
by  nitrous  oxide ;  that  the  amount  of  nitrogen  used  by  the  organ] 
to  build  their  tissues  is  comparatively  small ;  they  utilize  onlj 
oxygen  of  the  nitrate,  and  more  readily  exercise  their  reducing  ac 
in  a  closed  space.  When  ordinary  quantities  of  manure  are  app] 
nitrification,  rather  than  denitrification,  takes  place.  It  is  ha 
necessary  to  treat  the  manure  with  sulphuric  add  to  destroy 
denitrifying  organisms. 

It  has  been  noted  above,  that  of  denitrifying,  or  nitrate-destro; 
organisms,  a  large  number  are  known  at  the  present  day,  and  t 
is  no  doubt  that  when  a  more  thorough  study  is  made  of  the  sul 
many  more  will  be  added  to  the  list  Thus  Stoklasa^  ^  enumei 
the  following  bacteria  as  capable  of  causing  the  fermentatioi 
nitrates  in  the  presence  of  organic  acids,  or  of  pentoses  and  hexo 
Bac.  humosus,  Bac.  fiuorescens  lique-faciens,  Bac.  Pyocyaneus,  j 

"  Ccntr.  f.  Bact.  1 897,  p.  604. 

»*Centr.  f.  Bact.  1897,  p.  664. 

**Ccntr.  f.  Bact.  1897,  p.  622. 

^Ann.  AgroD.  23,  p.  49. 

"  Centr.  fiir  Bact.  and  Paras,  VII  (1901),  No.  8,  p.  260. 
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denitrificans,  Bac.  coll  commune,   Bac.  Stutzeri,  and  many  othecs 
that  have  been  studied  less  carefully.     As  it  is  to  be  expected,  these 
organisms  do  not  possess  the  power  of  denitrification  in  an  ^vai 
d^ree.     The  author  just  referr^  to,  says  that  the  analysis  of  the  gas 
produced  by  B.  Hartlebii  showed  70  to  96  per  cent,  of  nitrate  nitroge* 
set  Iree,  the  rest  having  been  transformed  into  organic  nitrogen. 
Furthermore,  the  destructive  fermentation  of  nitrates  depends  ie  a 
great  extent  on  the  character  of  the  organic  acids  in  the  nutriti've 
medium,  some  being  much  better  adapted  than  others  to  furnish  the 
necessary  energy  for  the  breaking  down  of  the  nitrates.     Stoklasa  also 
claims  that  most  of  the  denitrifying  bacteria  can  cause  no  reduction  df 
nitrates  in  media  where  chemically  pure  d-lavulose  and  d-galactose 
are  present.     The  nitrate,  he  believes,  is  first  reduced  to  ammonia 
and  that  is  oxidized  with  the  liberation  of  free  nitrogen.     However, 
not  all  of  the  ammonia  is  thus  oxidized,  for  a  part  of  its  nitrogen  is 
transformed  into  the  organic  form,  a  fact  that  was  longUgo  noticed  by 
Schloesing.^^     An  interesting  study  of  several  manure  bacteria  and 
of  the  products  of  their  activity  is  contributed  by  T.  Severin.  ^  •     Of  the 
several  organisms  that  he  isolated  from  manure,  some  seem  to  differ 
materially  from  the  others.     Thus  B.  pyocyaneus,  and  what  he^ealHs 
B.  N2  will  not  produce  Coj  and  NH3  from  solid  mAiure  alone,  bat 
will  attack  it  when  it  is  mixed  with  liquid  manure.     On  the  other 
hand,  one  organism  which  the  author  designates  as  No.  I  seems  to 
be  more  active  in  the  absence  of  urine.     This  fact  is  significant  in 
that  it  introduces  a  new  factor  in  the  study  of  the  relative  value  of 
solid  and  of  solid  and  liquid  manure  in  plant  nutrition.    It  is  evident 
that  in  judging  of  the  availability  of  the  two  forms  we  must  bear  in 
mind  that  with  the  solid  manure  alone,  some  of  the  organisms  failing 
to  find  some  soluble  form  of  nitrogen  (like  that  furnished  by  the 
liquid  manure),  do  not  multiply  very  fast,  and  hence  the  decom- 
position of  the  solid  manure  proceeds  but  slowly.     Moreover,  with 
a  sufficient  amount  of  soluble  nitrogen  to  start  with,  these  organisms 
multiply  rapidly  and  finally  attack  the  solid  manure  more  vigorously. 
From  this,  it  follows  that,  thanks  to  the  presence  of  the  liquid  manure, 
the  solid  portion  is  decomposed  more  readily  and  its  nitrogen  be- 
comes available  sooner  and  in  proportionately  larger  quantities  thaa 
would  be  the  case  if  it  were  left  to  itself.     Therefore,  when  the  sofil 

^'Compt.  Rend.  CIX  (1889),  p.  423. 

••Centr.  fur  Bact  und  Paras  VoL  VII.  (1901),  Na  11,  p.  369. 

13 


Digiti 


zed  by  Google 


194  NEW  JERSEY  STATE  AGRICULTURAL 

and  the  solid  and  liquid  portions  are  used  together  more  nitrogen 
becomes  available  to  the  crop  in  a  given  time  than  would  be  the  case 
when  the  two  are  used  singly.  But  there  is  still  another  factor  that 
should  not  be  overlooked.  It  was  already  pointed  out  above,  and 
namely,  that  at  least  one  organism  is  known  that  attacks  solid 
manure  more  readily  in  the  absence  of  liquid  manure.  Assuming 
that  the  latter  organism  were  to  find  conditions  favorable  for  its 
■t;  development,  it  would  decompose  more  solid  manure  in  a  given 

time,  and  in  the  absence  of  the  liquid  portion,  than  it  would  in  a 
mixture  of  the  two,  and  from  this  it  follows  that  as  far  as  this  particular 
organism  is  concerned,  more  nitrogen  would  become  available  to  the 
crop  in  a  given  time  where  the  two  are  used  separately.  Under  what 
conditions  one  organism  will  develop  to  the  exclusion  of  the  others, 
and  what  the  most  favorable  conditions  are  in  either  case,  is  not 
definitely  known.  Severin  found  that  after  one  organism  is  allowed 
to  multiply  in  a  sample  of  manure  for  a  length  of  time,  and  the 
manure  then  re-inoculated  with  another  organism,  or  with  a  fresh 
culture  of  the  same  organism,  their  activity  is  very  limited  and  soon 
ceases  altogether.  The  sterilization  of  the  manure  and  re-inoculation 
seekn  to  help  matters  a  little,  but  even  then  the  fermentation  is  not 
as  active  as  in  ](|fresh  sample,  and  soon  it  diminishes  rapidly  until  it 
is  scarcely  perceptible.  These  facts  indicate  that  in  the  course  of 
bacterial  activity  certain  products  are  formed  that  are  injurious  to  the 
bacteria  themselves,  and  that  sterilization  does  not  destroy  these 
products  to  any  great  extent  The  author  also  observes  that  two 
organisms,  when  inoculated  into  the  sterile  sample  of  manure, 
produce  more  ammonia  and  carbon  dioxide  in  a  given  time,  in  other 
words,  decompose  more  organic  matter  than  they  would  when  acting 
singly.  Whatever  conclusions  may  be  drawn  from  the  above  facts, 
it  is  clear  that  there  are  many  factors  to  reckon  with  in  the  study  of 
animal  manures,  and  that  our  knowledge  of  some  of  these  factors  is 
decidedly  scanty. 

Some  of  the  accumulated  facts  bearing  on  the  conditions  most  suit- 
able for  the  growth  and  development  of  the  denitrifying  bacteria  we 
owe  to  Stutzer.  In  a  recent  article®  <*  he  claims  that  denitrification  in 
nutritive  solutions  is  not  favored  by  glucose,  but  is  promoted  by  the 
presence  of  salts  of  organic  acids,  like  potassium  lactate  or  potas- 
sium nitrate.  The  reason  for  this  he  attributes  to  the  fact  that  glu- 
cose is  not  as  suitable  for  furnishing  the  molecular  energy  required 

*^Neue  Untersuchungeo  iiber  die  Wirkung  der  salpeterzerstoreoden  Bacterien  in 
Nahrlosungen.  A.  Stutzer,  Centr.  f.  Bact.  VII.  (1901),  No.  3,  p  81. 
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for  the  breaking  down  of  the  nitrates  as  are  the  salts  of  organic  acids. 
He  tried  four  different  organisms,  and  found  that  they  possess  the 
power  of  denitrification  in  a  different  degree.  Their  action  on  the 
different  meat  extracts  in  the  market  is  also  variable.  Stutzer  reports, 
for  instance,  that  B.  Hartlebii  was  the  only  organism  that  could  de- 
stroy nitrates  in  a  medium  containing  Liebig's  meat  extract.  '*  Why 
is  it,"  he  asks,  *'that  B.  nitrovous,  B.  agilis  and  B.  Stutzeri  could 
find  the  necessary  energy  for  the  destruction  of  nitrates  in  a  solution 
of  potassium  lactate,  and  not  in  a  solution  of  glucose?"  ''Is  the 
difference  due  to  chemical  constitution  of  the  compounds  in  ques- 
tion, or  is  the  ionization  of  the  molecules  the  important  factor  ?  "  It 
haa  been  noticed  that  some  nutritive  .materials  serve  better  for  the 
purpose  of  denitrification  when  they  are  first  inoculated  with  certain 
non-denitrifying  bacteria,  sterilized  after  a  certain  length  of  time, 
and  re-inoculated  with  the  denitrifying  organisms. «  Of  these  non- 
denitrifying  organisms,  B.  subtilis,  B.  prodigiosus,  B.  lactis  aerogenes 
and  B.  mycoides,  modified  the  nutritive  solutions  so  as  to  make  them 
better  adapted  for  the  denitrifying  bacteria,  while  B.  m^atherium 
seemed  to  be  indifferent  iii  this  respect. 

Tunflng  to  the  more  practical  side  of  the  denitrification  question, 
we  find  that  much  thought  has  been  given  to  it.  Some  years  ago  the 
experimental  data  at  hand  were  so  contradictory,  and  the  points  to 
be  cleared  up  so  numerous,  that  Pfeiffer  was  led  to  say  :  **  There  is 
scarcely  another  field  of  research  in  agricultural  chemistry  in  which 
we  encounter  contradictions  as  numerous,  and  as  fully  unexplained." 
In  order  to  clear  up  these  contradictions,  and  to  throw  more  light  on 
the  doubtful  results,  the  German  Agricultural  Association  called  for 
a  united  effort  on  the  part  of  the  German  Experiment  Stations,  offer- 
ing, at  the  same  time,  to  place  the  necessary  means  at  their  disposal. 
The  call  was  answered  and  the  work  undertaken  by  the  Experimental 
Stations  of  Augsburg,  Darmstadt,  Jena  and  Rostock,  and,  later  on, 
by  the  Bonn  and  Gottingen,  Stations.  ^  *  The  investigation  was  to 
answer  two  general  questions  : 

1.  How  are  the  great  losses  of  nitrogen  that  take  place  in  the  decay 
of  organic  substances  to  be  explained?  **  To  what  extent  is  the  nitro- 
gen liberated  in  the  elementary  state,  and  to  what  extent  as  ammonia, 
and  how  does  the  liberation  of  the  first  take  place  ? 

'•2.  What  means  do  we  possess  of  checking  these  losses,  and  how 
does  the  material  thus  employed  act  ?  " 


•  Die  LMidwistsh.  Vers.  Stat.  48  (1896),  p.  189. 
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The  publication  of  the  results  was  to  be  delayed  until  the  exigti 
uncertainty  were  cleared  up.  Since  such  was  far  from  being  the  cs 
in  1896,  it  was  decided  to  publish  the  results  already  received 
that  time,  for  they  contain  much  that  is  valuable,  and  are  in  ma 
respects  conclusive.  In  accordance  with  this,  there  appeared 
the  Landwirt-schaftlichen  Versuchs-Stationen^^  ^he  reports  of  B. 
Dietzd-Augsburg,  of  Th.  Pfeififer,  E.  Franke,  C.  Gotze  and  H.  Thi 
mann- Jena,  and  of  J.  Aeby,  R.  Dorsch,  Dr.  Matz  and  P.  Wagn 
Darmstadt.  The  combined  reports  make  a  very  valuable  contril 
tion  to  the  subject  of  denitrification,  and  will  well  repay  a  care 
study  to  all  who  are  interested  in  the  nitrogen  question.  In  t 
place  we  can  only  review  the  general  conclusions  reached  by  the  c 
ferent  investigators. 

DietzeP^  found  that  no  loss  of  nitrogen  takes  place  in  mixtwree 
solid  excreta  anfl  litter,  or  of  urine  and  litter,  provided  that  then 
no  access  of  air.  With  the  admission  of  air,  losses  do  take  pk 
and  these  are  diminished  by  conservation  materials.  The  product 
of  ammonia  from  solid  manure  alone  is  but  slight,  while  the  nitroj 
of  the  liquid  manure  was  almost  entirely  converted  into  ammo 
in  the  presence  of  conservation  materials.  The  experimlnts 
Street^  ^  are  in  accord  with  Dietzel's  results,  for  Street  also  find 
large  increase  in  ammonia  nitrogen  in  the  presence  of  conservat 
materials. 

The  experiments  of  Pfeiffer,  Franke,  Gotze  and  Thurmann 
more  extensive. « ^  They  make  note  of  Ehrenberg's  careful  exp 
ments""  where  he  finds  that  no  elementary  nitrogen  is  set  free  fi 
decaying  organic  matter,  except  when  nitrates  are  present  witl 
limited  supply  of  oxygen.  They  also  point  out  that  their  results 
in  agreement  with  the  observations  of  Konig  and  others,  *  ^  who  sti 
that  **  the  losses  of  nitrogen  from  manure  due  to  the  volatilizatioi 
ammonia  are  but  slight,  and  that  the  losses  of  nitrogen  in  its  elen 
tary  form  are  of  great  extent."  The  authors  state  that  they  m 
their  statement  with  a  certain  reserve  in  view  of  Immendorff 's^  ^  di 
that:     "The  chief  cause  for  the  loss  of  combined  nitrogen  fi 

"Land.  Vers.  8Ut.  48  (1896). 

«  Land.  Vers.  Stat.  48  (1896),  p.  177. 

«*  Rep  N.  J.  Expt  Stat,  p.  94. 

•Landw.  Vers.  Stat.  48  (1896).  p.  189. 

"Zeitachr.  far  physiol.  Chemie,  XL,  p.  471. 

^  Konig,  Stickstoffvorrat,  p.  84. 

« Jour,  fur  Landw.  1894,  p.  78. 
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ually  treated,  is  due  to  the  volatilization  of  am-  ' 

'the  formation  of  elementary  nitrogen  plays  but 

n  these  losses."     This  claim  they  r^ard  as  some* 

rhe  current  belief  that  nitrification  takes  place  in 

tie  nitrates  formed  (are)  diffused  downward  and 

the  denitrifying  organisms,  they  find  not  to  be  in  .  * 

the  facts  observed,  for  they  found  that  in  some 

pears  from  decaying  masses  even  when  there  is  a 

air.     The  amount  of  nitrates  found  in  manure  is  '    «       - 

lere  is  a  possibility,  they  think,  that  elementary  «  ; 

iberated  without  the  intermediate  formation  of 

trogen  could  be  formed  directly  in  the  oxidation 

their  experiments  there  were  greater  losses  of  .1 

jvery  case  where  there  was  a  more  liberal  supply  a*      . 

er  in  these  oxidation  processes  nitric  acid  is  first 

act  with  ammonia  or  amines  causes  the  liberation  /  •        ^ 

ther  the  ammonia  is  oxidized  directly,  cannot  be  !      , 

I  experiments  of  Pfeiffer,  Franke,  Gotze  and  Thur-  ! 

cued  up  in  the  following  general  conclusions  : 

itrogen  and  of  organic  substance  with  a  limited 

t  reach  high  limits. 

e  access  of  air,  both  in  point  of  time  and  quantity^  J 

\  of  nitrogen.     In  some  cases  the  loss  may  be  as  /^ 

mt  of  the  amount  originally  applied. 

materials  give  indefinite  results.     They  do  not  i 

OSS  of  nitrogen  entirely. 

ument  in  favor  of  the  better  mechanical  care  of  .      ^ ' 

es  of  32  to  34°,  as  against  ordinary  room  tempera-  .  '        ' 

rogen  did  not  increase  much. 

conditions  nitrogen  can  be  set  free  from  its  com- 

entary  form  entirely.     This  was  the  case  in  most 

,  and  the  loss  in  this  way  amounted  to  as  much 

the  entire  amount  originally  present. 

aonik,  even  on  the  addition  of  burnt  lime,  were 

l. 

jgen  in  its  elementary  form  can  take  place  in  two 

cation;  (b)' oxidation  of  the  ammonia.     In  our 

iments  the  losses  most  probably,  took  place  as 


Digiti 


zed  by  Google 


.Mi^ 


198  NEW  JERSEY  STATE  AGRICULTURAL 


I 


9.  Denitrification  can  take  place  with  free  access  of  air. 

10.  The  action  for  a  short  time  of  2  per  cent,  of  burnt  lime,  on 
horse  manure,  apparently  destroyed  its  denitrifying  power ;  3  per 
cent,  of  calcium  carbonate,  or  0.6  per  cent,  of  sulphuric  acid,  seemed 
to  be  ineffective  in  this  respect. 

In  the  vegetation  experiments,  the  action  for  24  hours  of  3  per 
cent,  of  burnt  lime,  and  of  6  per  cent  of  marl  on  fresh  cow  manure, 
seemed  to  limit  its  denitrifying  power. 

11.  The  oxidation  of  ammonia,  with  the  liberation  of  free  nitrogen,^ 
is  apparently  due  to  micro-organisms. 

12.  The  oxidation  of  ammonia  is  stopped  by  the  addition  of  acid 
phosphate,  provided  there  is  enough  of  the  latter  present  to  neutralize 
all  of  the  ammonia.  Smaller  quantities  of  acid  phosphate  have  not, 
under  the  conditions  of  the  experiment,  limited  the  losses  of  free 
nitrogen  in  accordance  with  their  ammonia-binding  power. 

13.  The  addition  of  burnt  lime  or  of  calcium  carbonate  to  ferment- 
ing manure,  at  room  temperature,  stopped  the  liberation  of  elementary 
nitrogen  almost  entirely  ;  most  probably  by  killing  the  denitrifying 
bacteria. 

"       j  14.  The  most  favorable  results  obtained  by  the  application  of  the 

.  ji  different  lime  preparations  as  regards  the  limiting  of  denitrification, 

^      ^,  and  of  the  oxidation  of  ammonia,  lead  to  the  following^  ^  conclusions; 

4  (a)  The  favorable  action  of  lime  is  usually  ascribed  to  its  promoting 

■  *  ^  nitrification.     It  is  possible  that  its  favorable  action  is  partly  due  to 

the  role  it  plays  in  stopping  denitfrication.  (b)  The  layering  of 
manure  with  burnt  lime  or  marl  would  limit  the  liberation  of  nitro- 
gen, while  covering  the  surface  of  the  manure  pile  with  soil  would 
stop  the  loss  of  the  volatilized  ammonia. 

15.  The  ammoniacal  fermentation  was  not  diminished  even  on  the 
.  i  the  addition  of  larger  quantities  of  lime  or  acid  phosphate,  in  fact,  it 

I        1  increased  in  most  cases.    The  addition  of  1  per  cent,  of  sulphuric  acid 

\  decreased  it  but  slightly. 

The  experiments  of  Aeby,  Dorsh,  Matz  and  Wagner,  are  described 
by  the  latter  in  his  usual  luminous  style.  The  vegetation  experimente 
were  carried  out  in  cylindrical  pots,  the  different  series  containing 
7  Kg.,  18.5  Kg.,  3.4  Kg.,  and  6  Kg.  of  soil.  In  every  case  enough 
mineral  plant  food  was  added  to  furnish  a  maximum  amount  The 
general  conclusions  reached  by  the  authors  are  as  follows  : 

1.  The  relative  availability  of  stable-manure  nitrogen  is  consider- 
r . ;  ably  smaller  than  that  of  ammonia,  nitrate  and  green  plant-substance* 


'Land.  Vers.  Stat.  48  (1896),  pp.  247-360. 
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2.  The  nitrogen  contained  in  solid  animal  excreta  and  in  f^traw 
acts  very  slowly  ;  by  far  the  greatest  portion  of  ii  is  transformed  into 
humus  derived  from  organic  substance  and  changes  very  gradually 
into  ammonia  and  nitric  acid. 

3.  The  nitrogen  contained  in  the  liquid  manure  changes  very 
rapidly,  at  ordinary  room  temperature  in  48  hours,  into  ammonia. 
The  addition  of  solid  manure  and  of  straw  hastens  considerably  the 
ammoniacal  fermentation. 

4.  Because  of  its  rapid  action  and  its  relative  availability,  the 
liquid  manure  nitrogen  may  be  considered  equal  to  ammonia 
nitrogen. 

5.  When  a  rapidly  growing  crop  is  planted  immediately  after  a 
heavy  application  of  fresh  solid  manure  a  diminished  yield  may 
result. 

6.  The  diminution  in  yield  after  an  application  of  solid  manure  is 
due  to  the  liberation  of  elementary  nitrogen,  brought  about  by  the 
manure,  and  may  be  observed  where  active  nitrogen  (solid  nitrogen, 
liquid  manure  nitrogen,  green  manure  nitrogen,  ammonia  nitrogen^ 
and  nitrate  nitrogen)  is  at  the  disposal  of  the  plants. 

7.  The  liberation  of  elementary  nitrogen  brought  about  by  solid 
manure  can  be  traced  to  denitrifying  bacteria,  which  occur  in  solid 

,  animal  excreta,  especially  in  those  of  the  horse,  in  great  number. 

8.  Not  alone  fresh  excreta,  but  also  stable  manure,  possesses  deni- 
trifying properties. 

9.  About  100  grams  of  horse  manure  mixed  with  1  liter  of  water 
and  3  grams  of  sodium  nitrate,  and  exposed  to  room-temperature, 
caused,  in  8  to  14  days,  the  liberation  of  all  of  the  nitrate  nitrogen  in 
the  elementary  form. 

10.  The  liberation  of  gaseous  nitrogen,  at  least  very  slowly,  takes 
place  when  a  humus-containing  field  or  garden  soil  acts  on  a  nitrate 
solution. 

11.  Nitrogen  is  set  free,  at  least  very  slowly,  when  cereal  straw  is 
in  contact  with  a  nitrate  solution. 

12.  The  nitrate  destroying  power  of  humus-containing  soil,  and  of 
cereal  straw  is  very  much  increased  when  soil  and  straw  together  are 
placed  in  contact  with  a  nitrate  solution. 

13.  The  nitiUte-destroying  power  of  solid  excreta  is  very  consider- 
ably increased  on  the  addition  of  straw. 

14.  According  to  theory,  there  should  be  100  parts  of  liquid-mnaure 
nitrogen  to  every  100  parts  of  solid-manure  nitrogen  in  stable  manure. 
Practically,  however,  there  are  only  25  to  35  parts  of  liquid-manure 
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mitrogen  to  every  100  parts  of  solid-manure  and  straw  nitrogeii 
mot  more  than  10  parts  of  urine  nitrogen. 

The  reason  for  this  is  to  be  sought  in  the  following  consider 
(a)  In  many  stables  the  liquid  manure  does  not  find  its  wa] 
manure  heap  in  its  entire  quantity,  for  a  part  of  it  flows  into  ^ 
(^)  A  part  of  the  liquid  manure  nitrogen  is  lost  by  the  volati 
ef  ammonia,  (c)  A  part  of  the  liquid-manure  nitrogen  is 
ejementary  nitrogen,  the  loss  being  caused  by  bacteria. 

15.  In  the  conservation  of  manure,  the  object  is  to  find  wi 
means  through  which  :  (a)  The  ammoniacal  fermentation  in  n 
Of  (h)  the  volatilization  of  ammonia  from  urine  and  manure, 
the  activity  of  the  denitrifying  organisms  may  be  prevented. 

16.  The  formation  of  ammonia  in  a  mixture  of  solid  excr 
straw  is  so  gradual  that  for  practical  purposes  it  need  not  be 
ered  in  the  conservation  of  manure.  Solid  excreta  and  strav 
be  considered  in  the  conservation  of  manure  only  in  so  far 
influence  the  decomposition  processes  of  the  liquid-manure  c 
and  its  transformation. 

17.  When  a  mixture  of  solid  excreta  and  straw  are  placed  ii 
SO  to  100  cm.  thick,  the  changes  that  take  place  are  sligh 
when  it  is  thus  exposed  for  12  months,  provided  that  the  i 
well  compacted,  that  is,  the  access  of  air  largely  excluded, 
the  other  hand,  the  mass  is  loosened  so  that  the  air  has  free  a4 
it,  decomposition  and  transformation  processes  come  into  pi 
humiflcation  of  the  manure  takes  place  with  a  rise  of  temp€ 
and  the  loss  in  organic  substance  may  amount  to  as  much  as 
eent.  The  ordinary  conservation  materials  (gypsum,  sup 
phate,  superphosphate  gypsum,  kainit),  as  well  as  burnt  lime 
used  in  ordinary  quantities  do  not  appear  to  exert  an  appi 
influence  on  the  humiflcation  process. 

18.  As  the  humiflcation  of  the  manure  advances,  its  : 
destroying  power  diminishes  in  proportion,  yet  it  does  not  dh 
entirely,  even  in  far-reaching  humiflcation.  While  it  is  p 
that  the  more  favorable  action  of  well-rotted,  dark-colored  q 
observed  in  practical  experience,  as  over  against  that  of  fresh  n 
is  due  in  the  main  to  the  diminished  nitrate-destroying  power 
by  decay,  yet  an  artiflcially-hastened  humiflcation  offers  no  p 
method  for  the  conservation  of  manure. 

19.  Additions  of  customary  quantities  of  the  conservatic 
stances  named  above,  in  the  customary  way,  exert  no  influ( 
the  diminution  of  the  nitrate-destroying  power  that  takes  plac< 
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course  of  humificatioD.  Only  on  prolonged  exposure  and  far-reach- 
ing humification  of  the  manure  could  it  be  shown  that  gypsum, 
superphosphate  gypsum  and  kainit,  modified  the  nitrate-destroying 
power  of  the  manure  ;  on  the  other  hand,  the  addition  of  burnt  lime 
produced  a  diminution  of  the  nitrate-destroying  power. 

20.  By  the  proper  treatment  of  manure  with  carbon  bisulphide,  it 
is  possible  t6  reduce  its  nitrate-destroying  power  to  a  minimum. 
Nevertheless,  the  amount  of  carbon  bisulphide  required,  and  the 
length  of  time  it  should  act,  make  it  unavailable  as  a  conservation 
agent 

^21.  Free  sulphuric  acid  on  the  one  hand,  and  copper  sulphate  on 
the  other,  are  substances  by  means  of  which  the  activity  of  the 
manure  bacteria  can  be  energetically  combatted,  and  it  remains  to  be 
proved  whether  these  substances  can  be  successfully  used  in  the 
practical  conservation  of  manure. 

It  will  be  noticed  that  the  Jena  and  Darmstadt  Stations  have 
reached  similar  conclusions  in  r^ard  to  certain  phenomena.  Th6 
experiments  of  both  indicate  that  with  a  limited  supply  of  air  in  the 
manure  the  losses  of  elementary  nitrogen  and  of  organic  substance 
are  not  very  extensive.  Conversely,  the  greater  the  access  of  air,  the 
greater  the  loss  of  nitrogen,  in  some  cases  reaching  to  as  much  as  4@ 
to  50  per  cent.  Both  find  that  the  ordinary  conservation  materials, 
when  applied  in  the  usual  quantities,  do  not  stop  entirely  the  loss  of 
nitrogen,  that  the  losses  of  ammonia  from  manure  are  comparatively 
slight,  that  the  setting  free  of  elementary  nitrogen,  caused  by  stable 
manure,  is  due  to  micro-organisms  in  that  manure,  and  that  burnt 
lime  is  effective -in  stopping  denitrification  to  a  great  extent.  It 
might  be  added  here  that  the  results  obtained  at  the  Darmstadt  Sta- 
tion'® indicate  that  ''solid  excreta  and  straw  lose  their  nitrogen  so 
very  slowly  that  no  conservation  materials  are  needed.  It  is  only 
the  nitrogen  of  urine  that  requires  conservation." 

It  may  be  stated  here  that  PagnouF  ^  had  found  that  horse  manure, 
especially  in  the  presence  of  starch,  tends  to  cause  the  disappearance 
of  nitrates,  but  at  30°  with  a  suflScient  supply  of  oxygen  and  water, 
there  is  no  loss  of  free  nitrogen,  but  the  conversion  of  nitrate  into 
organic  combinations.  It  should  be  added  here,  perhaps,  that  the 
same  investigator  had  some  years  earlier  ^^  declared  that  ordinary 
quantities  of  horse  manure  do  not  cause  denitrification  in  the  soil. 

^FonhoDgeo  (iber  den  relativen  Diingerwert,  etc.^  des  Stallmiststickstoffs,  Land. 
Ver.9Ut48(1896),  p.  302. 
'*  Ann.  Agron.  XL,  1898,  p.  97.  j 

"Ann.  Agron.  21  (1895),  p.  497. 
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Also  Ragoyski  found  ^^  that  lime  largely  prevents  the  loss  of  nit- 
rogen. He  used  6  kg.  lots  of  manure  made  up  of  61.7  per  cent,  of 
i^ow  dung,  26.7  per  cent,  of  urine,  and  1L6  per  cent,  of  straw,  and 
exposed  in  glass  cylinders.  In  the  manure  that  was  untreated,  there 
was  a  loss  (in  56  days)  of  36.6  per  cent,  of  the  uitrogen  originally 
present.  The  treatment  with  1  per  cent,  of  a  mixture  of  sulphuric 
and  hydro-fluosilicic  acids  reduced  the  loss  to  4.7  per  cent.  ;  where 
lime  and  soil  were  used  as  a  covering  there  was  an  actual  gain  in 
nitrogen  in  one  case,  and  in  another  case  the  loss  was  reduced  to  7 
per  cent.  In  the  manure  that  was  treated,  he  finds  a  gain  in  albu- 
minoid nitrogen.  The  treatment  with  the  1  per  cent,  of  acid  mixtigre 
showed  a  gain  in  albuminoid  nitrogen  of  26.6  per  cent.,  the  treatment 
with  lime  and  soil  gave  a  gain  of  33  to  38.5  per  cent.,  and  there  wai 
a  gain  of  41.2  per  cent,  where  the  soil  was  mixed  with  the  manure. 
When  further  tested  by  vegetation  experiments,  the  author  found 
that  the  nitrogen  thus  formed  was  not  assimilable  to  the  mustard 
crop.  It  is  very  likely  that  the  increase  in  albuminoid  nitrogen  was 
due  to  the  activity  of  bacteria,  for  also  Street^*  and  others  have  found 
this  to  be  the  case  ;  but  as  to  the  availability  of  the  organic  nitroger 
thus  formed,  there  is  a  considerable  difference  of  opinion.  Nobb( 
and  Hiltner' ^  state  definitely  that  the  organic  nitrogen  produced  bj 
soil  bacteria  is  not  available,  at  least  not  immediately  available,  to  th( 
growing  crop. 

Pfeififer,  Franke,  Lemmermann,  and  Schilbach'®  studied  the  avail 
ability  of  the  nitrogen  in  different  nitrogenous  materials  in  both  po 
and  field  experiments.  The  substances  used  were  nit^te  of  soda 
sulphate  of  ammonia,  ground  horn,  dried  blood,  meat  and  bone,  an( 
barnyard  manure,  both  treated  and  untreated.  Their  experimenta 
^results  may  be  stated  briefly  as  follows  : 

1.  Horn  meal,  dried  blood  and  stable  manure  show  a  better  rateo 
nitrogen  availability  in  a  three  year  cylinder  experiment  than  is  showi 
by  the  similar  investigations  of  Wagner — 


'»Ann.  Agron.  25  (1899),  pp.  244-248. 
'*  N.  J.  Expt.  Stat.  Rep.  1900,  p.  87. 
^^Land  Vers.  Stat.  45  (1895),  p.  159. 

^*  Die  Wirkung  des  organischen  Stickstoffs,  speciell  des  Stall miststickstoflfe  bei  de 
DdnguDg.  Land.  Vers.  Stat.  51  (1899),  p.  249. 
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ATalUbiUiy  of  Nitrogen  im  (N.  im  NaNo>-lOO). 

According  to  Accordiog  to 

Pfelflfer,  etc.  Wagner. 

Honi  Meal 83-87  per  cent.  63  per  cent. 

Dried  Blood 85  *'  69       *' 

fiUble  Manure,  1 46 -j 

2 56[49       "  32       " 

3 45) 

2.  The  residual  effect  of  these  substances  is  a  considerable  one, 
and  our  experiments  were  so  planned  as  to  bring  out  this  fact.  The 
difference  in  the  character  of  the  soil  used  may  have  contributed  to- 
the  differences  obtained. 

3.  Two  experimental  series  on  field  plots  with  manure,  one  which 
averaged  for  the  three  years  in  cylinders  an  availability  of  46,  led  co- 
the  values  92  and  93  (NaNoj  ==  100)  in  the  same  period. 

4.  A  better  aeration  of  the  soil  leads  in  cylinders  to  a  better  ex- 
ploitation of  the  manure  nitrogen. 

5.  In  the  field  plots  the  aeration  must  be  better  than  in  the 
cylinders,  because  of  the  circulation  of  water  and  the  faster  drying  of 
the  upper  surface.  The  decomposition  of  the  barnyard  manure  is, 
therefore,  hastened,  bringing  about  a  better  exploitation  of  the 
nitrogen. 

6.  The  residual  effect  of  the  barnyard  manure  was  apparent  on 
plots  containing  a  light,  sandy  soil  in  the  second  crop  of  the  second 
year ;  but  was  no  longer  so  in  the  third  year.  On  the  heavy  Roth* 
amsted  soil,  the  after  effect  of  the  manure  nitrogen  could  be  seen  dis- 
tinctly after  twenty-three  years.  These  differences  can  be  explained 
by  the  varying  aeration,  causing  a  more  or  less  rapid  decomposition 
of  the  manure.  Hence,  the  different  results  obtained  by  us  as  com- 
pared with  those  of  Wagner,  especially  as  to  the  much  better  exploita-^ 
ticm  of  manure  nitrogen  may  be  accounted  for  in  this  way. 

For  these  and  other  reasons,  general  conclusions  cannot  be  drawn 
from  our  results. 

8.  Since  the  manure  nitrogen  on  the  field  plots  showed  almost  as 
high  an  availability  as  the  nitrate  of  soda  nitrogen,  it  follows  that 
notwithstanding  an  application  of  600  D.  centners  per  hectar,  there 
was  no  denitrification  to  any  appreciable  extent. 

9.  It  is  impossible  to  decide,  with  certainty,  as  to  the  extent  of  the 
denitrification  processes  in  the  cylinders.  It  is  likely  that  on  account 
of  the  more  limited  aeration  greater  quantities  of  nitrogen  were  set 
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free,  which  would  account  for  the  slighter  availability  of  the  nitrogeo 
We  consider  ourselves  justified  in  thinking  that  there  was  not  suffi 
<;ient  denitrification  in  the  manure  used  to  account  for  the  smaJ 
*3  Availability  of  the  manure  nitrogen. 

It  would  not  be  out  of  place  here  to  examine  a  certain  statemen 
^:^  of  the  authors  that  had  a  direct  bearing  on  facts  brought  out  in  on 

own  experimental  work.  They  attempt  to  account  for  the  hi^ 
nitrogen  content  of  plants  grown  on  a  soil  poor  in  nitrogen. " '  Quel 
ing  Maerker's  explanation^^  **  that  on  a  soil  very  poor  in  nitroge 
the  plants  starving  for  want  of  nitrogen  do  not  pass  their  period  c 
infancy ;  on  account  of  their  lack  of  nitrogen  they  are  not  able  t 
form  sufficient  amounts  of  carbohydrates,  and  these  result  in  al 
normal  plants,  which  die  before  they  mature,  and,  therefore,  are  rie 
in  nitrogen,  while  containing  but  a  small  amount  of  dry  matter.' 
The  authors  criticise  this  statement,  and  point  out  that  there  mu£ 
have  been  some  other  controlling  factor,  for  with  a  plentiful  suppl 
of  the  other  plant-food  constituents  there  should  result  a  mass  c 
plant-food  substance  of  normal  composition.  A  comparison  of  seric 
1  and  2,  in  our  experiments,  will  show  that  they  are  right  in  thi 
respect. 

In  an  article  entitled?^  '^The  Cause  and  Significance  of  the  D( 
composition  of  Nitrates  in  the  Soil,"  Kriiger  and  Schneidewind  rq[)0] 
the  results  of  their  experiments.  The  work  was  undertaken  in  ordc 
to  solve  the  following  problems  :  (a)  Does  the  loosening  of  the  soil 
caused  by  applications  of  manure,  have  anything  to  do  with  ih 
diminution  in  yield  ?  (b)  Is  it  caused  by  the  addition  of  organism 
that  destroy  nitrates  ?  Or  (c)  is  it  caused  by  the  addition  of  sul 
stances  which  favor  the  development  of  the  nitrate-destroying  ocgai 
isms,  and  thereby  favor  denitrification  ? 

The  investigation  included  both  plot  and  field  experiments,  6  kilo 
of  soil  being  used  in  the  former.  They  find  that  there  was  denitrifi 
cation  in  the  pots,  there  being  in  every  case  a  smaller  yield  over  ih 
nitrate  alone  when,  together  with  the  latter,  fresh  manure  is  used,  ui 
that  with  varying  quantities  of  nitrates.  However,  as  the  amount 
of  nitrate  increased,  the  proportionate  loss  became  smaller  until  : 
reached  a  certain  limit,  when  it  became  practically  constant.  Tfa 
loosening  effect  on  the  soil  is  not  responsible,  they  conclude,  for  th 

"'  Land.  Vers.  Stat.  61  (1899),  p.  258. 
^  Jahrbuch  der  Versuch  Statioo,  Halle  II.,  1896,  p.  59.' 

^*  Ursache  und  Bedertung  der  Salpeterzeretoruog  in  Boden,  Land.  Jahrb.  28,  (189S 
y.  217. 
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decrease  in  yield.  To  detennine  the  other  pointe  with  certainty,  the 
manure  was  sterilized.  Its  application  did  not  show  much  change 
for  the  better,  and  leads  to  the  assumption  that  the  denitrifying  effects 
of  manure  are  not  due  to  the  bacteria  added  by  it  to  the  soil,  but 
rather  to  the  substances  in  the  manure  favorable  for  the  growth  and 
development  of  these  organisms.  This  belief  was  strengthened  by 
the  fact  that  where  both  manure  and  soil  were  sterilized  there  was 
no  destruction  of  nitrates.  It  appears,  further,  that  the  addition  of 
pentosans  produces  an  active  fermentation  in  nitrate  solutions,  that 
cmde  fiber  does  not  cause  as  violent  a  fermentation,  but  that  in  the 
end  the  losses  are  about  the  same.  Denitrification  was  caused  by 
the  addition  of  straw  ;  its  action  being  the  more  intense  the  finer  the 
state  of  division.  Peat  seems  to  differ  in  this  respect  from  straw  and 
shavings,  for  it  does  not  cause  denitrification.  Proportionately  high 
amounts  of  moisture  seem  to  favor  denitrification ;  smaller  amounts 
seem  to  be  indifferent  in  this  respect,  even  to  the  extent  of  20  per 
cent.  Nor  does  the  rapidity  of  evaporation  influence  denitrification 
one  way  or  another.  An  attempt  was  also  made  to  determine 
whether  the  thickness  of  planting  is  a  factor.  The  following  amounts 
of  nitrogen  were  taken  out  of  the  soil : 

By  100  plaoU 942  grams. 

"     50      •*    I.IW      * 

"     25      "    1.247     " 

It  would  appear  that  where  there  were  fewer  plants,  the  root 
systems  of  each  was  better  developed,  and,  in  consequence,  better  use 
was  made  of  the  plant-food  in  the  soil.  In  their  laboratory  experi- 
ments, where  flasks  without  soil  were  used,  the  denitrification  pro- 
cesses were  extensive,  and  it  was  noted,  as  was  the  experience  of 
Street  and  Ragoyski,  that  in  every  case  (but  one)  there  was  a  gain  of 
organic  nitrogen.  The  formation  of  ammonia,  Kruger  and  Schneide- 
wind  found,  was  but  slight ;  and  they  also  note  that  in  the  destruc- 
tion of  nitrates,  small  quantities  of  ordinary  bicarbonate  and  of 
sodium  carbonate  were  formed.  Where  leguminous  crops  are  grown 
there  is  no  diminution  in  yield  on  the  addition  of  straw  or  manure, 
and  it  appears  that  conditions  which  are  favorable  to  nitrification  are 
not  necessarily  unfavorable  to  denitrification.  The  authors  express 
the  belief  that  while  the  denitrification  processes  in  the  field  are  not 
as  extensive  as  they  are  in  the  cylinders,  yet  even  in  field  operations 
the  denitrification  processes  are  of  considerable  significance.  The 
decomposition  of  nitrates  in  the  field  is  not  usually  noticable,  because 
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the  nitrification  processes  here  are  more  intense  than  they  are  in  the 
•cylinders,  and  hence,  denitrification  is  lees  marked.  Denitrificatioii 
is  also  masked  on  the  addition  to  the  field  of  barnyard  manure,  be- 
•cause  there  is  more  soluble  nitrogen  added  by  the  latter  to  the  soil 
than  is  destroyed  by  the  denitrifying  bacteria.  **A  direct  conclusion 
as  to  the  extent  of  denitrification  in  practice  can  only  be  obtained  by 
determining  the  action  of  liquid  manure,  or  of  nitrate  for  itself,  on 
the  one  hand,  and  on  the  other  hand  the  action  of  either  when  used 
together  with  solid  excreta  and  straw."  The  authors  state  here  that 
they  intend  to  carry  out  such  a  series  of  experiments.  We  might 
point  out  here  that  our  experimental  work  can  give  adequate  in- 
formation in  this  regard,  as  can  be  ascertained  by  consulting  the 
data  submitted  below. 

Pfeiff  er  and  Lemmermann'  ^  do  not  agree  with  Kriiger  and  Schneide- 
wind  in  their  claim  that  denitrification  caused  by  manure  is  due  to 
the  organic  matter  it  adds  to  the  soil,  rather  than  to  the  bacteria  con- 
tained in  it.  The  former  state  distinctly  '  ^  that  the  increase  of  organic 
eubstance  as  well  as  that  of  denitrifying  bacteria  unfavorably  influ- 
ence the  exploitation  of  the  store  of  nitrogen."  **  Hence,"  they 
further  add,  ''  stable  manure  in  so  far  as  it  gives  rise  to  denitrifieation 
phenomena  in  the  soil,  does  so  not  alone  in  virtue  of  its  organic  mat- 
ter, but  also  as  a  carrier  of  bacteria."  The  experiments  on  which 
this  claim  is  based  were  carried  out  very  carefully,  the  soil  being 
analysed  before  and  after  every  experiment,  to  determine  the  gain  or 
loss  of  nitrogen  in  the  soil,  and  thus  secure  a  direct  check  on  Hie 
final  balance.  In  some  cases,  however,  the  experimental  error  was 
too  great  to  allow  a  definite  conclusion.  With  29  Kilos  of  soil,  they 
believed  to  have  conditions  more  nearly  like  those  in  the  field,  for 
with  smaller  amounts  of  soil  the  variations  in  temperature,  moisture,, 
etc.,  produced  differences  great  enough  to  make  the  results  inapplic- 
able to  actual  practice. 

Maerker  had  pointed  out*^  that  in  the  course  of  sterilization  of 
manure,  certain  substances  are  formed  that  are  injurious  to  plant  life. 
It  follows,  if  this  be  true,  that  a  comparison  in  vegetation  experi- 
ments of  sterilized  and  unsterilized  manure  would  not  bring  out  the 
actual  relations.  To  avoid  this  difficulty,  Pfeiff  er  and  Lemmermann 
sterilized  both  lots,  and  then  inoculated  one  of  them  with  a  pure  cul- 
ture of  B.  dentrificans  II.,  given  to  them  by  Dr.  Kunnemann.  They 
find  that  there  is  an  increase  in  the  soil  nitrogen  of  all  the  cylinders 

^  DeoitrificatioD  und  StalmistwirkuDg,  Land.  Vers.  Sut,  54  (1900),  p.  395. 
"  Jahr.  HaUe,  II ,  1896,  p.  65. 
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on  which  no  nitrogen  had  been  applied,  and  are  inclined  to  ascribe 
the  cause  of  it  to  nitrogen-fixing  bacteria.  This  view  is  confirmed  by 
the  experience  of  Aeby,*^  of  Schneidewind/ *  and  Richter.^*  The 
latter  sums  up  his  conclusions  as  follows  :  **(1).  The  several  unster- 
ilized  vessels  to  which  no  nitrogen  had  been  added  show  an  increase 
in  nitrogen.     The  gain'  is  slight  in  the  first  crop,  but  increases  later. 

^*(2).  In  all  cases  where  nitrogen  is  applied,  there  is  a  loss  of  soil 
nitrogen.  Hence,  the  increase  of  nitrogen  in  the  soil  takes  place  only 
when  the  latter  is  poor  in  assimilable  nitrogen.'' 

Pfeiffer  and  Lemmermann  also  find  that  there  was  no  residual 
effect  for  the  second  crop  on  the  cylinders  where  sodium  nitrate  alon^ 
was  used,  but  where  it  was  used  with  manure  there  was  a  residual 
effect  They  attempt  to  account  for  the  fact  by  assuming  that  in  the 
presence  of  the  manure  bacteria  a  part  of  the  nitrogen  was  converted 
into  organic  nitrogen,  and  the  latter  was  utilized  by  the  second  crop.. 
It  was  already  pointed  out  .above  that  Nobbe  and  Hiltner  found  sucji 
organic  nitrogen  to  become  available  but  slowly.  The  general  con-: 
elusions  are  stated  by  the  authors  in  the  following  paragraphs  : 

1.  The  unfavorable  exploitation  of  the  nitrogen  store  in  the  soil 
can  be  caused  both  by  an  increase  of  organic  substance  (source  of 
energy),  as  well  as  of  denitrifying  bacteria. 

2.  Insofar  as  manuring  with  stable  manure,  solid  excreta,  etc., 
at  all,  leads  to  denitrification  in  the  soil,  the  manurial  substance  pro- 
duces such  an  effect  not  alone  through  the  organic  matter  it  contains, 
but  also  as  a  carrier  of  bacteria. 

3.  The  hypothesis  of  Gerlach  that  only  such  manure  can  act  in- 
juriously on  the  accompanying  application  of  nitrate,  as  will  act 
injuriously  by  itself,  for  otherwise,  the  amount  of  energy  is  used  up, 
in  d^troying  the  nitrates  formed  from  that  manure,  does  not  agree 
with  the  facts  observed.  Gerlach' s  own  experiments,  and  the  experi- 
ments reported  here,  do  not  justify  such  conclusions. 

4.  The  injurious  effects  of  the  first  factor  mentioned  under  1,  as 
they  were  shown  in  the  first  vegetation  period  in  the  cylinder  experi- 
ments, were  not  apparent  in  the  second  crop. 

5.  The  increase  in  organic  substance  by  the  application  of  a  solu- 
tion of  potassium  citrate,  as  well  as  the  addition  of  a  pure  culture  of 
denitrifying  organisms,  caused  the  evolution  of  elementary  nitrogen. 

6.  The  escape  of  elementary  nitrogen,  due  to  the  application  of 

"Landw  Ver.  Stat.  46  (1895),  p.  409. 
"Jour,  for  Landw.  45  (1897),  p.  186. 
**  Land.  Vere.  8iat.  51  (1899),  p.  221. 
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manure,  is  of  a  minor  importance  as  compared  with  the  other  facto 
leading  to  the  unsatisfactory  exploitation  of  the  manure  nitrogen. 
ifk?  7.  The  utilization  of  nitrate  of  soda  on  a  light,  sandy  soil  is  n 

.  ^  affected  either  by  cow  or  horse  manure,  applied  up  to  the  rate  of  8( 

'"jj  d.  centner  per  hectar, 

."♦J  8.  Since  the  same  cattle  manure  showed  different  results  on  fid 

.^^  plots  and  cylinders,  we  would  point  here  again  that  the  results  ol 

^j  tained  from  pot  experiments  are  not  always  directly  applicable  i 

jnrj  practicable  crop-growing. 

^  9.  The  variable  action  of  the  nitrogen  in  the  different  manur 

"1^  cannot  be  accounted  for  by  their  varying  content  of  ammonia,  amii 

.  ^;  and  digestible  albuminoid-nitrogen,  as  shown  by  analysis. 

• }  10.  The  assumption  that  denitrification,  that  is,  the  liberation  i 

.  elementary  nitrogen,  offers  a  full  explanation  of  the  varying  actic 

-^  of  the  different  manures,  is  excluded.     The  content  in  nitrogen-fn 

-    i  organic  substance,  especially  in  pentosans  (xylose),  does  not  seem,  i 

*  I  our  experiments,  to  have  any  definite  relation  to  the  observed  nitn 

I  gen  action. 

'^  •       11.  There  is  a  difference  in  the  rate  of  decomposition  of  the  di 

.  '  ferent  manurial  substances  used  by  us,  and  in  this  we  are  inclined  1 

\  I  find  the  main  reason  for  the  varying  action  of  manure  nitrogen  i 

'  ;  general. 

,    -r  12.  In  loosely-packed  manure,  the  transformation  of  the  nitroge 

:  compounds  into  a  form  available  to  plants  can  be  entirely  8uppresse( 

'"  even  under  the  most  favorable  decomposition  that  leads  to  an  extei 

sive  decrease  of  the  nitrogen-free  organic  substance.      Neither  an 

monia  nor  elementary  nitrogen  are  liberated,  and  even  the  splittir 

off  of  amides  from  the  albuminoids  takes  place  to  a  limited  exten 

and  is  concealed  by  the  development  of  molds  and  other  organism 

13.  We  suspect  that  the  phenomena  mentioned  under  11  and  1 

\  i      ■  are  to  be  referred  to  the  injurious  action  in  the  manure  of  proteolvt 

ferments  ;  however,  we  must  carry  out  further  experimental  work  1 

prove  this  point. 

]  14.  The  residual  effect  of  manure  nitrogen,  which  is  at  times  va 

considerable,  is  again  brought  out. 

15.  When  nitrate  is  applied  together  with  manure,  a  part  of  tl 
nitrogen  of  the  former  may  be  fixed,  and  may  lead  to  an  inc 
availability,  or  show  a  residual  effect  in  the  following  crop^ 

The  authors  further  cite  instances  where  the  decrease, 
not  be  attributed  to  denitrification.     One  is^ 


0  Digitized  by 


Google 


J 


EXPERIMENT  STATION  REPORT,  209 

wind,^^  who  applied  9  grams  of  nitrate  nitrogen  and  800  grams  of 
straw,  and  fomid  after  the  crop  was  harvested  that  there  were  still 
3.3965  grams  of  nitrate  nitrogen  in  the  soil,  notwithstanding  the  fact 
that  the  yield  of  nitrogen  in  this  case  was  reduced  by  the  straw  from 
3.5968  grams  to  3.0684  grams.  And,  another  instance  from  Kriiger 
and  Schneidewind,**  where  the  yield  of  nitrogen  was  similiarly  re- 
duced from  4.873  grams  to  4,498  grams,  and  yet  there  were  stiU  left 
in  the  soil  0.923  grams  of  nitrate  nitrogen.  In  view  of  these  and 
other  facts  cited,  the  authors  believe  that  it  is  the  organic  substance 
itself,  apart  from  any  bacterial  activity,  that  is  often  responsible  for 
a  diminished  yield,  at  least  in  experimental  work,  where  large  quan- 
tities are  used.  Pfeiffer  and  Lemmermann  are  also  inclined  to  think 
that  since  a  part  of  the  nitrate  nitrogen  is  changed  into  the  organic 
form,  and  is  later  utilized  by  the  plant,  it  is  manifestly  imjust  to 
decide  on  its  relative  availability  from  short  vegetation  experiments. 
Finally,  they  conclude  that  there  are  several  factors  responsible  for 
the  so-called  denitrification  process.  There  are  at  least  three  such 
factors,  and  namely : 

1.  Direct  injury  to  the  growing  plants  by  larger  quantities  of 
organic  substance. 

2.  Fixation  of  soluble  nitrogen  by  the  increased  activity  of  different 
organisms. 

3.  Denitrification  proper. 

It  is  still  to  be  learned  which  one  of  these  factors  plays  the  most  im- 
portant part  economically,  and  how  we  are  to  modify  and  influence 
such  activity. 

From  his  more  recent  experiments^  ^  Rogoyski  concludes  that  there 
is  a  denitrification  of  nitrates  in  the  presence  of  large  amounts  of 
manure,  the  nitrogen  being  set  free  in  the  elementary  state,  while  a 
part  of  it  is  transformed  into  organic  combinations.  Similar  changes 
occur  when  soil  containing  large  quantities  of  manure  or  straw  is 
mixed  with  urine,  or  a  solution  of  ammonia  salts.  The  nitrogen 
thus  fixed  appears  to  be  readily  nitrifiable.  When  quantities  used 
in  practice  were  applied  no  denitrification  took  place,  and  the  urine 
was  nitrified.  On  the  other  hand,  denitrification  did  take  place 
when  excessive  quantities  were  applied. 

*  Jour,  for  Landw.  1897,  p.  184. 

"*Landw.  Jahrb.  1899,  p.  221. 

«  Ana  Agron.  26  (1900),  pp.  121-140. 
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The  work  of  Wood*®  indicates  that  there  was  considerable  denitri- 
fication  when  manure  at  the  rate  of  10  to  20  tons  per  acre  was  applied, 
together  with  nitrate.  While  there  was  some  denitrification  where 
well-rotted  manure  was  used,  the  effects  are  more  striking  in  the  case 
of  fresh  manure.  Thus  nitrate  alone  gave  an  increase  of  9^  bushels 
of  grain  per  acre,  while  nitrate  together  with  fresh  manure  gave 
practically  no  increase. 

The  above  represents  a  brief  review  of  most  of  the  research  work 
on  denitrification  and  the  changes  in  manures.  The  fact  that  great 
losses  of  nitrogen  take  place  when  excessive  amounts  of  manure  are 
applied,  and  that,  conversely,  no  denitrification,  or  very  little  denitri- 
fication, takes  place  when  ordinary  quantities  are  applied ;  taken 
together  with  the  experiments  of  Pfeiffer  and  Lemmermann,  to  prove 
that  much  of  the  reduction  in  yield  usually  attributed  to  denitrifica- 
tion is  really  due  to  the  injurious  effect  of  large  amounts  of  organic 
matter,  indicate  that  there  is  a  phase  of  the  subject  that  needs  very 
careful  investigation. 

•«Bd.  Agr.  (London),  Kept.  Agr.  Educat.  and  Research,  1899-1900,  pp.  124, 126. 
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SOIL  CHEMISTRY  AND  BACTERIOLOGY. 


Since  the  first  of  July  of  the  present  year,  the  provision  has  beea 
made  for  the  chemical  and  bacteriological  study  of  soils.  The  gen- 
eral scope  of  the  work,  as  planned,  is  the  investigation  of  the  move- 
ments of  plant-food  in  the  soil,  and  the  part  of  bacteria  in  the 
formation,  change  or  destruction  of  such  plant-food.  Obviously,  the 
field  is  extensive,  with  work  enough  for  many  investigators.  What 
the  details  of  the  present  investigation  shall  be,  must  be  determined 
by  the  work  itself.  In  the  course  of  its  development  the  attempt 
will  be  made  to  answer,  in  so  far  as  it  is  possible,  the  questions 
raised. 

The  first  problem  encountered  in  the  preliminary  work  was  that 
of  securing  representative  soil  samples.  These  are  required  ^both  for 
analytical  study  and  for  preservation  as  museum  specimens.  The 
former  is  to  include  the  field  samples,  as  well  as  the  soils  of  the 
cylinder  experiments,  reported  in  this  volume.  It  became  necessary, 
therefore,  to  design  two  distinct  sampling  tubes,  each  for  a  specific 
pmrpose.  After  some  experimenting,  two  tubes  were  finally  made 
that  are  eminently  satisfactory  for  the  purposes  designated.  The 
first  of  these  is  a  brass  tube  one  inch  in  internal  diameter  and  three 
and  one-half  feet  long.  Its  upper  end  is  provided  with  a  brass  cap, 
and  its  lower  end  has  soldered  into  it  a  steel  ring,  which  is  so  con- 
structed that  it  enables  the  core  to  slide  up  easily.  The  tube  is  cut 
in  two  along  its  entire  length,  the  two  halves  being  held  in  place  by 
rings  which  are  kept  from  sliding  up  or  down,  while  the  tube  is  in 
use,  by  two  stops,  one  on  each  side  of  the  ring.  The  rings  are  also 
divided  so  as  to  enable  them  to  move  past  the  stops  when  necessary, 
and  may  be  compressed  to  fit  more  tightly  around  the  tube.  There 
is  a  circular  hole  through  the  tube,  just  a  little  below  the  cap, 
through  which  a  steel  rod  is  passed,  and  it  serves  to  facilitate  the 
homg  of  the  tube  into  the  soil.  It  should  also  be  added,  here,  that 
the  tube  is  graduated  into  inches.  To  secure  a  sample,  the  steel  rod 
is  passed  through  the  head  of  the  tube,  and  the  latter  pressed  down- 
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ward  until  the  desired  depth  is  reached.     The  tube  is  then  with- 
;f,|  drawn,   the  cap  and  rings  removed,  and  the  tube  being  placed 

horizontally,  one-half  is  taken  off,  exposing  the  core.  If  desired, 
any  portion  of  the  core  representing  certain  depths,  as  indicated  by 
the  graduation,  can  be  removed  and  retained  for  analysis.  Such  an 
arrangement  makes  possible  the  study  of  the  plant-food  in  the  differ- 
ent layers  of  the  soil.  The  core  taken  out  by  this  tube  is  small,  but 
while  it  does  not  remove  large  quantities  of  soil  from  the  limited 
amount  in  the  cylinders,  it  yet  furnishes  enough  material  for  the 
^^  work  in  question. 

^  The  other  sampling  tube  is  constructed  on  the  same  principle.     It 

is  made  of  steel  and  provided  with  a  steel  cap.  It  is  two  and  one- 
half  feet  long,  divided  like  the  other  into  two  hcdves,  which  are  held 
together  by  brass  rings,  and  is  two  inches  in  internal  diameter.  Thia 
tube  has  been  found  very  useful  in  the  collection  of  soil  and  subsoU 
samples,  both  for  analytical  work  and  for  museum  specimens.  In 
the  latter  case,  the  cores  are  transferred  in  their  natural  position  into 
glass  tubes  of  the  proper  dimensions,  and,  after  being  sealed  and 
labeled,  are  ready  for  exhibition, 

A  preliminary  survey  has  been  made  of  the  soils  of  South  Jersey. 
The  purpose  in  view  was  the  study  of  the  different  soils  in  so  far  as 
they  are  typical  for  the  growth  of  any  particular  crop.  At  the  same 
time  attention  has  been  given  to  the  geological  derivation  of  the  dif- 
ferent soils,  with  the  intention  to  determine,  ultimately,  the  changes 
produced  by  cultivation,  and  the  features  common  to  the  soils  of  any 
particular  geological  area.  Thirty-six  samples  of  soils  and  subsoils 
have  been  collected  and  prepared  for  analysis.  At  the  same  time 
they  were  subjected  to  a  partial  mechanical  analysis,  and  the  results 
thus  far  obtained,  while  they  are  of  some  significance,  will  be  with- 
held from  publication  until  more  complete  data  are  secured.  The 
samples  thus  far  secured  range  from  the  heavy  clay  soils  of  the  marl 
beds  to  the  sands  and  yellow  gravels  of  the  Post-Tertiary,  and  it  i» 
hoped  that  their  study  will  yield  some  interesting  results. 

The  microchemical  study  of  soils  solutions  was  begun.  It  opens  a 
very  promising  field  for  future  investigation,  and  may  help  to  under- 
stand more  clearly  the  changes  that  take  place  in  the  soil.  The 
exact  nature  of  the  salts  in  aqueous  soil  solutions  as  they  are  influ- 
enced by  the  derivation  of  the  soil  itself,  by  its  treatment  and  climatic 
conditions  will,  perhaps,  be  better  understood  by  the  application  of 
such  methods. 
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SOIL  SAMPLING  TUBE. 

Diagram  I. — a.  Steel  cap;  ^,  Steel  rod  passing  through  tube  :  c.  Rings  to  hold  the  two  halves  together; 

d,  line  showing  where  the  two  hstlves  are  joined  together. 
DiAGtAM  II.— Represents  one-half  of  the  sampling  tube;  a,  Cutting  edge;  by  place  where  the  steel 

rod  passes  through. 
DiAGiAM  III. — Shows  one  of  the  brass  rings  used  to  hold  the  tube  together. 
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The  work  of  the  year  has  been  a  continuation  of  the  various  ex- 
periments outlined  in  previous  reports,  the  detail  of  which  requires, 
with  each  year,  increasing  attention.  Fair  crops  have  been  obtained 
from  most  all  the  fruits  and  vegetables  in  the  experimental  plots.  The 
permanent  plots  remain  as  usual,  excepting  that  in  plot  1  of  the 
peaches,  the  second  tree  of  Reeve's  Favorite  variety — natural  fruit — 
was  replaced.  The  variety  Wager  was  also  discarded,  and  one  tree 
each  of  the  new  varieties.  Carmen  and  Greensboro,  planted  in  its 
place.  To  the  list  of  novelties,  a  seedling  of  the  Early  Harvest  black- 
berry has  been  added. 

The  rainfall  records  have  been  made  as  usual,  and  in  Table  1  is 
given  the  daily  and  monthly  precipitation  for  the  year  ending  October 
Slst,  together  with  the  normal  rainfall  for  this  section.  Table  2  con- 
tains the  monthly  and  yearly  records  since  January  1st,  1696,  with 
the  monthly  and  yearly  normal. 

The  records  show  the  year  to  have  been  a  variable  one  as  regards 
rainfall.  Two  months,  February  and  June,  had  less  than  one  inch, 
.76  and  .81  inches,  respectively,  of  rainfall,  while  April,  July  and 
August  had  nearly  or  quite  double  the  normal.  The  lowest  previous 
rainhU  in  the  time  covered  by  our  records  was  1.13  inches  in  June 
of  1898,  and  1.41  inches  in  April  of  1896.  Up  to  the  first  of  March, 
the  first  four  months  of  the  fiscal  year,  the  rainfall  was  2.74  inches 
below  the  normal,  and  for  the  year  it  is  2.26  above  the  normal. 
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TABLB  1. 

ShowinfiT  Daily  and  Monthly  Precipitation  in  Inohes  at  the 
lesre  Farm  for  the  Tear  Endingr  October  Slat,  190L 
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2.49 

..•M.M. 

0.60 

0.18 

0.06 

0 

12 ^ 

...M.M. 

..••..M. 

0.87 

..••M.- 

MM 

MMMM^ 

0.21 

M.MMM 

0.94 

0.60 

0 

18 .^ 

•  ••••M*. 

...•MM. 

..•M.M* 

0.10 

..•••M*. 

0.09 

O.IO 

0 

14 „ 

0.76 

16 



>*...M.. 

0.14 
0.08 

0.88 
0.14 

T 

0.C6 

T 

0.S1 

, 

0 

17 

»...•... 

0.02 

......M. 

•  •...M.. 

0 

18 « 

o.ot 

0.02 

0.01 

0.01 

0.49 

■  •••MM. 

0.10 

1.01 

0 

19 

.....M^. 

T 

....•M.. 



......... 

...••M*. 

0.86 

0 

20 

0.06 

0.01 

0.86 

0 

21...„^ 

0.07 

...MM*. 

0.08 
0.01 

0.01 

T 

1.84 

2.85 
0.11 
008 

0.09 

1.10 
T 

22 

28 

0.12 

0.G2 

MM 

24 «„... 

0.14 

0.02 

....MM. 

......... 

0.18 

0.66 

2.W 

•M. 

25.....^«„ 

0.74 

0.11 

T 

0.80 

0.62 

26 „... 

1.86 

.••«.•... 

0.87 

0.09 

0.21 

...M^M 

0.20 

M.. 

27 

.....M.. 

...MM.. 

..M 

M. 

0.16 

„..^^M. 

0.59 

.....M.. 

....MM. 

MM 

28 ^ 

M...M.. 

0.C9 

M.. 

....MM. 

......M. 

0.06 

...••M.. 

0.02 

M*. 

29....„ 

.MM.M 

...MMM 

0.86 

.•.MM- 

0.91 

0 

80 „ 



0.09 

0.12 
0.02 

0.05 
0.06 

M.MM.. 

0.65 
0.18 

M.MM.. 

81 ^ 

ToUl,  1901 

4.27 

2.82 

2.01 

0.76 

6.19 

7.89 

6.01 

0.81 

9.12 

8.90 

1 

Normal  rainfall... 

8.08 

8.55 

8.82 

8.64 

8.79 

3.68 

4.02 

8.80 

4.92 

4.98 

8 

*  Included  in  that  for  the  next  day. 
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TABLE   2. 
Showiiiff  Monthly  Precipitation  in  Inches  Since  January  Ist,  1806.^ 


Total,  ISMu 

ToUl,1896. 
Total,  1899. 
Total,  1900. 
Total,  1901. 
Hormal 


2.95 
4.52 
7.14 
4.U 
4.27 
8.74 


Z 


1.69 
5.09 
8.16 
2.C6 
2.82 
8.66 


1.68 
2.89 
8.92 
4.88 
4.85 
2.01 
8.82 


5.(5 
2.77 
8.49 
5.87 
5.80 
0.76 
8.64 


5.92 
2.47 
8.09 
6.68 
8.40 
5.19 
8.77 


I 


I 


1.41 
8.47 
4.17 
1.50 
2.88 
7.89 
8.68 


8.70 
6.45 
7.E6 
2.C4 
5.58 
5.01 
4.02 


4.98 
2.80 
1.18 
8.64 
2.64 
0.81 
8.80 


§ 


4.87 
12.84 
8.91 
6.82 
694 
9.12 
4.92 


2.42 
8.81 
6.44 
8.45 
2.24 
8.90 
4.96 


4.81 
2.10 
1.46 
7.80 
8.80 
1.86 
8.94 


1.62 
1.69 
5.80 
2.96 
8.58 
1.99 
8.45 


I 


»86  71 
44.98- 

60.8» 
51. 7» 
46.8» 
49.68^ 
47.87 


^Ten  months  only. 

Tke  Peraaaaemt  £acp«rimMit  Plots* 

In  order  that  the  reBults  may  be  better  understood,  the  genera) 
plan  of  email  fruit  experiments  is  here  repeated. 

In  each  case,  currants  and  gooseberries  excepted,  six  varieties  or 
six  rows,  160  feet  long  and  set  in  one  block,  are  duplicated,  giving 
12  rows,  of  which  rows  1  and  7,  2  and  8,  etc.,  are  of  the  same  variety. 
Sows  7  to  12,  inclusive,  are  irrigated  as  occasion  demands,  nothing 
being  applied  on  rows  1  to  6.  Lengthwise  each  block  is  divided  into 
four  equal  plots  40  feet  long.  These  unirrigated  are  numbered  I  to 
4,  those  irrigated  5  to  8.  Plots  1  and  5,  2  and  6,  etc.,  are  treated 
identically,  except  that  plots  5  to  8  are  irrigated.  The  plan  for  cur* 
rants  and  gooseberries  is  the  same,  except  that  there  are  only  four 
varieties  with  six  plots,  25  feet  instead  of  40  feet  in  length. 

Table  3  shows  the  fertilizers,  amounts  and  times  of  application  to  be 
applied  to  the  various  plots.  This  plan  has  been  carefully  adhered 
to  the  past  season.  The  irrigated  plots  received  water  during  the 
month  of  June,  the  amount  applied  is  noted  in  each  case. 
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TABIiB   8. 

fihowinfir  Fertilizers,  Amounts  and  Time  Applied  to  the  Diffareaii 
Plots,  Asparagus  and  Small  Fruits. 


KIND  OF 

FRUIT  OB 

VIQBTABLB. 


AspangUB... 


filackberriet . 


Raspberries ... 


strawberries.. 


aO'ts.  *  y&rd  manure 
applied  In  fUL 


90  ts.  yard  manure 
applied  In  ttlL 


90  ts.  yard  manore 
applied  in  fall. 


Carrants.. 


Ooeseberries.. 


Plots  1  and  6. 


600   lbs.   complete 
applied  in  spring. 


Plots  1  and  4. 

90  ts.  yard  manure 
applied  in  fall. 


90  ts.  yard  manure 
appUed  in  fkll. 


Plots  9  and  6. 


600  lbs  complete  t 
applied  in  spring. 


600  Ibt.  complete  ap- 
plied in  spring: 
MO  lbs.  bone  and 
potasht  applied  in 


600  lbs.   complete 
applied  in  spring. 


600  lbs.  complete  ap- 
plied in  spring: 
800  lbs.  bone  and 
potash  applied  in 


600   lbs.   complete 
applied  in  spring. 


600  lbs.  complete 
applied  in  spring; 
160  lbs.  nitrate 
soda  appUed  after 
blossoming. 

Plots  9  and  6. 

600  lbs.  B..  P.  and 
A.  P. 
flOl. 


Plots  8  and  7. 


600  lbs.  complete  ap 
plied  in  spring: 
800  lbs.  bone  and 
potash  applied  in 


600  lbs.  B.,  P.  and  A. 
P.  i  applied  in 
spring;  180  lbs.  ni- 
trate soda  applied 
after  blossoming. 


applied  in 


600  lbs.  B..  P.  and 
A.  P.  applied  in 
fall. 


Plots  8  and  6. 

600  lbs.  B.,  P.  and  A. 
P.  applied  in  fUl, 
160  lbs.  nitrate 
soda  applied  after 
bloasoi  ' 

600  lbs,  B..  P.  and  A. 
P.appUedinfkll: 
160  lbs.  nitrate 
soda  applied  after 
blossoming. 


kppiie< 
»nung. 


Plots4anda. 


600  lbs.  compleCe  tf 
piled  In  spring 
800  lbs.  bone  mat 
potash  applied  t 
hn:  SCO  Uml  nl 
trate  soda  applto 
when  cuttini 
ended. 

600  lbs.  complete  a| 
plied  in  mpttDg 
800  lbs.  bone  aa 
potash  applied  ii 
hOlTleo  Um.  nj 
trate  90da  ai»Uei 
after  blosBomiag. 

600  lbs  comi^eteaii 
plied  in  spring 
MKi  lbs.  bone  mm 
potash  appUed  ii 


UM;  900 
trate  soda 


*nm 


trate  sodaerolie^ 
after  blossoming. 

6001b8.B.,  P.  andA 
P.  applied  ii 
spring. 


This  general  arrangement  of  plots,  fertilizers,  etc.,  allows  a  studj 
of— 

a.  The  effect  of  irrigation. 

b.  The  relative  effect  of  fertilizers  with  and  withont  irrigation. 

1.  Upon  early  yield. 

2.  Upon  total  yield. 

c.  The  effect  of  the  addition  of  nitrate  of  soda. 


*The  quantities  of  manure  or  fertilizer  giyen  are  in  eyery  case  the  amounts  per  acre  to  b« 
Applied. 

t  Complete  Fertilizer—a  mixture  of  the  best  form^  of  fertilizing  constituents,  analysing  nitn>< 
^en,  4.6 percent ;  phosphoric  acid  (ayailable),  7.7  per  cent,  and  potash.  18.8  per  cent 

t  An  eyen  mixture  of  ground  bone  and  muriate  of  potash. 
An  eyen  mixture  of  ground  bone,  muriate  of  potash  and  acid  phosphate. 
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ASPARAGUS. 

)  cultivated  and  crowns  uncovered  April  11th. 
y  to  cutting,  April  29th.  Cutting  began  May 
u\in  1900,  and  was  continued  until  June  26th. 
plied  to  plots  1  and  5,  December  4th,  and  at 
ind  potash  was  spread  on  plots  3,  4,  7  and  8. 
4,  6,  7  and  8,  received  500  pounds  per  acre  of 
ir,  and  on  June  28th,  plots  4  and  8  received 
ate  of  200  pounds  per  acre.  The  irrigated  plots, 
'  June  17th  and  24th,  applying  each  time  the 
11  of  three-fourths  of  an  indi. 
8  tabulated  results  for  the  season  of  1901,  the 
of  1898, 1899  and  1900,  and  the  totals  of  the 

r  yields  are  not  as  uniform  as  in  last  season'^ 
exceeded  all  others  in  seven  of  the  eight  plots, 
^ear.  Palmetto  leads  on  four  plots,  Conover's 
noth  and  Elmira  in  one  each,  and  on  the  other 
B  give  the  same  early  product.  The  second 
;iv6n  by  Barr's  Mammoth  and  Colossal,  on  two 
on  three,  and  by  Columbian  Mammoth  White 

Imetto  exceeds  on  all  plots  except  5,  where 
Br  total.  The  same  results  were  obtained  last 
t  it  was  exceeded  on  plot  6  by  Barr's  Mam- 
ira.  Columbian  Mammoth  White  is  second  in 
rr's  Mammoth  on  two,  and  Elmira  on  one  plot. 
)  of  asparagus  in  our  local  market  averaged  16 
1  10.48  cents  for  the  total  cut,  as  against  18^ 
its,  respectively,  for  last  season.  Combining 
be  yields  and  value  per  acre  of  the  early  and 
rieties  are  as  follows  : 

Early  Yield.  Value.  Total  Yield.  ValOA. 

186.8  $26.88  8,244.9  $806.06 

224.6  32.86  3,908.6  868.66 

ite 168.2  22.78  8,163.2              298.85 

, 247.6  86.66  6,421.2              487.91 

198.1  27.81  8,903.4              377.22 

63.8  9.19  2,126.7              208.99 
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TABLE  4. 
Aspcu^affus.— Fertilizer  Plots. 


UNIBBIGATED 

PLOT  1. 

PLOT  2. 

PLOT  8. 

PLOT  4. 

VARIETY. 

k 

1 

1 

Il 

1 

1 

k 
II 

♦5 

J 

•1 

1 

^ 

Barr's  Mammoth.... 

Donald's  Elmlra.... 

Columbian  Mam- 
moth White 

Palmetto ^^ 

C<moTer'8  eolossal . 

Oiant  Bronswiok... 

02. 

14.6 
14.5 

8.5 
8.5 
12.5 
5.0 

68.5 
68.0 
186.0 
149.5 

oz. 
80Q.O 
861.0 

806.5 
497.0 
868.0 
208.5 

20890 
288.5 
697.0 

1786.5 

lbs. 

87.50 

44.75 

45.00 
61.25 
87.60 
26.26 

OS. 

28.5 
27.0 

2?.0 
26.0 
19.6 
ll.O 

OS. 

298.5 
286.0 

220.0 
408.0 
249.0 
189.0 

lbs. 

82.00 

86.26 

81.75 
44.76 
26.26 
28.76 

ox. 

20.h 

26.6 

13.0 
12.0 
18.6 
4.6 

OS. 

171.5 
800.0 

182.C 
«91.0 
250.6 
181.5 

lbs. 

28.76 

28.26 

28.26 
41 .00 
28.25 
16.76 

oz. 

16.6 

10.6 

6.0 
17.0 
14.6 

7.6 

ox. 
210.0 
207.0 

186.5 
882.0 
218.0 
140.6 

It 
24 
19 

21 

40 
22 
29 

Total 

242.26 
156.0 
109.6 
176.0 

188.0 

95.5 

148.0 

229.0 

1646.5 
281.5 
620.0 

1540.6 

198.76 
118.5 
76.6 
118.0 

90.0 
76.6 
180.0 
182.0 

1426.5 
176.5 
687.6 

1889.0 

166.26 
108.0 
76.0 
102.0 

71.0 
67.0 
96.0 
149.0 

886.0 

1288.0 
158.0 
420.0 

1224.0 

1fi7 

Totals  for  1898„ 
Totals  for  1899. 
Totals  for  1900.. 

61 
71 
95 

The  four  years' 
totals  com- 
bined   

417.0 

4761.0 

688.76 

606.5 

4040.6 

5C6.76 

478.6 

8529.6 

441.25 

S08S.O 

M 

Asparagrus.— Fertilizer  Plots. 


IBBIGATXD. 

PLOT  6. 

PLOT  6. 

PLOT  7. 

PL0T8. 

VARIETY. 

If 

i 
I 

1 

If 

i 

■3 

1 

11 

1 

1 

s 

1 

1 

OX. 

OZ. 

Ibt. 

OZ. 

OZ. 

lbs 

OS. 

ox. 

lbs. 

OZ. 

OS. 

11 

Barr's  Mammoth.... 

10.0 

818.0 

86.76 

4.6 

218.5 

17.26 

9.0 

188.0 

19.00 

6.0 

172.5 

29 

Donald's  Elmira.... 

14.6 

867.6 

44.75 

22.0 

826.5 

86.75 

10.0 

218.0 

24.25 

7.0 

229.0 

41 

Columbian  Mam- 
moth White. 

6.0 

259.6 

41.76 

18.0 

296,5 

25.26 

14.6 

227.0 

28.00 

7.0 

188.0 

81 

Palmetto 

8.6 

881.0 

48.26 

24.0 

486.0 

48.25 

28.6 

418.0 

21.50 

22.0 

879.0 

41 

ConoTer's  Colossal. 

18.6 

812.6 

41.60 

11.6 

867.0 

87.00 

12.0 

268.0 

84.60 

11.5 

XI  .0 

23 

Oiant  Brunswick... 

..««.. 

122.0 

24.60 

8.0 

166.0 

24.00 

1.6 

184.6 

28.60 

6.C 

1849.5 

38 

Total „.. 

66.6 

1770.6  282.60 

88.0 

1806.6 

188.60 

76.6 

1488.6 

168.26 

68.6 

191 

Totals  for  1898. 

72.6 

224.6187.6 

100.0 

288.6 

IU.6 

84.6 

196.6 

106.5 

77.5 

164.5 

81 

ToUls  for  1899. 

186.0 

666.0116.5 

180.0 

668.6 

87.0 

186.6 

689.6 

77.0 

101.5 

490.5 

6( 

Totals  for  190O.. 

109.5 

1690.5  176.6 

206.5 

1644.6 

L86.6 

200.0 

1447.0 

117.0 

151.5 

lt99.0 

m 

The  four  yearsf 
totals  com- 
bined  

878.6 

4261.6 

668.00 

569.6 

4248.C 

518.60 

496.6 

8721.5 

466.75 

880.0 

8808.5 

%Q 
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Palmetto  is  again  the  most  productive  sort,  giving  33  pounds  in 
«arly  and  1,612.7  pounds  in  total  yield  more  than  any  other.  These, 
however,  are  the  weights  as  cut  in  the  field.  Allowing  10  per  cent, 
for  waste  in  bunching,  etc.,  this  increase  in  yield  is  commercially 
worth  $3.31  and  $110.69  for  the  early  and  total  yields,  respectively. 
Elmira  is  second  in  value  of  early  yield  and  the  Colossal  second  in 
value  of  total  product. 

Considering  the  plots,  grouping  the  six  varieties  together,  we  have: 

a.  The  unirrigated  plots  exceed  in  every  case  in  early  yield  those 
irrigated. 

In  total  yield,  plots  6,  7  and  8  exceed  that  of  the  unirrigated  dup- 
licates, while  plot  1  exceeds  plot  5. 

The  growth  of  tops  is  greater  on  the  unirrigated  plots,  excepting  4, 
where  that  of  plot  8,  irrigated,  is  the  larger.  Combining  the  yields  of 
the  irrigated  plots  and  that  of  those  \mirrigated,  we  find  that  the 
latter  have  given  the  larger  early  yield,  but  in  the  total  yield  and 
growth  of  tops,  the  irrigated  plots  give  slightly  the  larger  product. 

b.  Plots  2  and  6  (complete  fertilizer  only)  have  given  the  largest 
early  cut  this  season,  as  well  as  in  the  three  previous  crops.  With 
one  exception,  plot  1,  1898,  plots  8  and  7  (complete  fertilizer  in 
spring,  with  bone  and  potash  in  the  fall),  have  given  the  second 
largest  early  yield  throughout. 

In  the  total  yields  the  results  are  the  same  each  year,  with  one 
identical  exception  in  1898  and  in  the  present  season,  i.  e.,  plot  6 
exceeding  plot  5.  In  order,  the  plots  stand  as  numbered,  1  and  5,  2 
and  6,  3  and  7  and  4  and  8,  exceptions  as  above^ 

In  top-growth,  the  results  this  season  are  variable,  though  1  and  5 
give  the  largest  weight  in  this,  as  in  previous  years. 

c  The  present  season,  those  plots  receiving  the  additional  nitrate 
have  exceeded  in  early  yield  only  plots  1  and  6.  In  total  cut  they 
have  given  the  lowest  yields.  With  the  exception  of  the  early  cut 
upon  plot  5,  in  the  years  1898  and  1900,  these  plots  have  given  the 
lowest  yields  throughout  the  experiment. 

Combining  the  yields  of  the  four  crops  cut  from  the  plantation, 
the  early  yield  has  been  greatest  upon  the  unirrigated  plots.  The 
total  yield  under  irrigation  is  slightly  the  larger,  and  in  top-growth 
considerably  larger  than  that  on  those  not  irrigated. 

In  total  yield  and  in  growth  of  tops,  the  effect  of  manures  and  fer- 
tilizers are  as  the  plots  are  numbered,  or  in  order,  plots  1  and  5,  2 
and  6,  3  and  7,  and  4  and  8.  The  yield,  however,  of  plot  6,  is  but 
3.5  ounces  less  than  that  of  plot  5 — less  than  one  ounce  difference  for 
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each  crop.     The  early  yields  vary  somewhat,  but  the  order  for  ' 
plots  not  irrigated  is  2,  3,  1  and  4,  while  for  those  irrigated  the  or 
is  6,  7,  8  and  5.     Those  plots  receiving  nitrate  of  soda  are  lowest  I 
all  cases,  excepting  plot  8,  early  yield,  where  it  stands  third. 

Table  5  contains  the  detailed  record  of  the  sub-irrigated  row, 
two  rows  set  with  selected  crowns,  and  the  two  new  sorts,  Mo 
Cross-Bred  and  Giant  Argenteuil.     This  is  the  first  season's  cut  i 
this  last  variety,  hence  the  smallness  of  the  yield.     The  totals  for  1 
three  previous  crops  are  also  given. 

TABLE  5. 
Asparagus.— New  Varieties  anfl  Selected  Crowns. 


PLOT  1. 

PLOT  2. 

PLOTS;. 

PLOTI.  fl 

VARIETY. 

§ 

1 

i 
I 

1 

i 

If 

t 

1 

t 

1 

3 

J 

i 

II 

I'l 

Donftld'i  Elmlra 

Palmetto 

oz. 
4.0 

15.& 

7.0 
If 

oz. 
290.0 

402.0 

214.0 

14.0 

lbs. 
26.25 

56.50 

25.50 

18.50 

oz. 
18.6 

20.0 

12.0 

8.0 

14.0 

oz. 
276.0 

S29.0 

281.0 

29.0 

268.5 

Uba. 
37.75 

85.25 

28.26 
20.50 
80.50 

OZ. 

16.5 
10.5 
li.O 
17.0 
20.5 

OZ. 

225.0 
825.0 
225.0 
46.0 
261.5 

lbs. 
32.50 

42.50 

80.50 

24. SO 

32.00 

OZ. 

12.5 
S.O 
6.0 
4.6 

11.6 

02.      fl 

Moore's  Cross-Bred „. 

Qlant  Argenteuil 

Sub-Irrigated  row 

Total* 

27.5 

64.5 

97.0 

102.0 

920.0 
162.0 
425.6 
956.0 

120.75 
96.0 
69.0 
95.5 

88.6 
40.0 
77.6 
78.6 

865.0 
117.6 
857.5 
805.5 

121.75 
61.5 
49.6 
94.0 

5S.0 
67.5 
64.0 
81.5 

820.0 
140.5 
841.5 
782.6 

120.0C 
86.0 
47.6 
9S.0 

28.0 
49.0 
4S.S 

71.6 

i 

iUl*l    .., 

Totals  for  1898* 

Totals  for  1899* 

Totals  for  1900  *..» 

The  four  years'  totals  com- 
bined      

291.0 

245S.6 

370. 2S 

249.5 
88.0 

2145.5 
516.0 

826.75 
6t.C0 

261.0 
78.0 

2034.5 
585.5 

346.5C 
74.00 

192.0 
40.5 

3 

Sub-irrigated  totals  com- 
bined (I  row) 

•Sub-Irrigated  row  not  Included. 

The  general  care  of  these  rows  is  identical  with  plots  1  to  4  of 
fertilizer  plots.     The  results  for  the  season  in  early  and  total 
are  the  same  as  already  given,  i,  e. ,  plots  2  and  3  in  order  for 
yield,  and  plots  1,  2,  3  and  4  in  order  for  the  total  yield.     In  groi 
of  tops,  however,  plot  4,  receiving  the  additional  nitrate,  exceeds  | 
others.     Also  in  early  cut  this  plot  exceeds  that  of  plot  1,  thou 
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The  combined  results  for  the  four  years  are 
and  in  weight  of  tops.     In  total  cut,  however, 
jady  given,  L  «.,  in  order,  plots  1,  2,  3  and  4. 
ived  from  setting  the  large  selected  crowns  has 

Palmetto  gives  identical  weights  in  top-growth 
/  in  the  permanent  plot.  In  all  other  cases,  the 
manent  plots  exceed  that  of  the  plots  where 
used. 

BLACKBERRIES. 

lizers  were  applied  as  follows  :  Yard  manure, 
)t8  1  and  5,  and  also  bone  and  potash  to  plots 
Y  15th,  the  complete  fertilizer  was  applied  on 
i  8,  and  on  June  12th,  nitrate  of  soda  given  te 
plantation  was  trimmed  the  1st  of  April,  and 
tween  the  rows  was  thoroughly  cultivated.  The 
^ed  water  but  once  this  season  (June  28th ), 
of  1  inch  of  rainfall  was  applied, 
le  records  for  the  year  made  as  in  previous  years, 
als  for  the  crops  of  1898,  1899  and  1900,  and 
>f  the  four  crops  taken  from  the  plantation, 
i  this  season  are  only  about  one-third  that  given 
fferent  varieties.  Early  Harvest  is  first  in  total 
Sldorado  in  three  and  Erie  in  one.  Erie  last 
our  plots.  The  same  varieties  stand  in  same 
best  in  yield  on  the  different  plots,  t.  «.,  Early 
lorado  on  three  and  Erie  on  one.     Combining  '\ 

erent  varieties  upon  all  the  plots  and  calculating 
e  have  the  following  comparisons,  yields  given 

Etrly  Yield.  Total  Yield. 

761.83  quarts.  2,156.22  quarts. 

207.10     "  944.71     " 

234.62     «  1,391.98     " 

105.40      "  960.26      " 

88.29     "  1,166.01      " 

224.80     "  2.107.60     ** 

5  the  greatest  yield  the  past  season,  with  Eldo- 
0,  Erie  was  first,  with  Early  Harvest  second. 
16 
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TABLE  6. 
Blackberries -Fertilizer  Plots. 


i 

d 

c 

« 

i 

Julys. 
"   20. 
"  22. 
*•  22. 
•'    22. 
-    20. 

UNIRRIGATED. 

PLOT  I. 

PLOT  a. 

PLOTS. 

PLOT 

VARIETY. 

1 

5 

II 

515 

oz. 
112.0 
63.0 
78.0 
6.6 

18.0 

S 

oz. 
292.0 
215.0 
S39.0 
87.0 
86.0 
209.0 

1 

II 

'6 

* 
>> 

i 

1 

li 

1 

g 

i 

ii 

Early  Hair^t ..... 

oz. 
108-0 
28.5 
35.0 
10.0 
36.5 
88.0 

OZ. 

279.0 

167.0 

220.0 

186.0 

245.0 

600.0 

OZ. 

95.0 
26.0 
25.0 
15.0 
7.6 
19.0 

OZ. 

212  0 
160.0 
174.0 
100.0 
192.0 
326.0 

OZ, 

70.0 

Wilson,  Jr 

18. Of 

Erie.« • 

Agawam , ,». 

89.6 
28.0 

^.6 

86.0 

Taylor 

Eldorado «. 

Total 

271.5 

11.8 

18.8 

8.9 

85.7 

1,128.0 
47.0 
87.4 
89.6 
212.8 

256.0 
10.7 
16.4 
10.7 
82-2 

70.0 

1,597.0 

66.5 

71.5 

61.8 

269.6 

187.5 
7.8 
24.4 
16.2 
29.4 

1.164.0 
48.5 

87.2 
101.1 

196.8 

197.0 
8.2 
14.8 
15.0 
82.8 

1 

Iq-ilvalent  in  quarts 

Totals  in  quarts  for  1898 
Totals  in  quarts  for  1^99 
Totals  In  quarts  for  1930.. 



The  four   years'   totals 
combined 

€9.2 

886.8 

408.9 

77.8 

433.6 

TO  8 

Blackberries— Fertilizer  Plots. 


VAEIETY. 


Early  Harvest. 

Wilson,  Jr 

Erie... 

Agawam 

Taylor 

Eldorado 


Total. 

Equivalent  in  quarts 

Totals  in  quarts  for  1898.. 
Totals  in  quarts  for  1899.. 
Totals  in  quarts  for  1900., 

The   four  years'  totals 
combined 


July  8, 
"  20. 
'*  22. 
••  22. 
•*  22. 
"   20. 


IRRIGATED. 


PLOT  5. 


5 
o 


OZ. 

188.0 
68.0 
33.0, 
25. 5 1 
18.51 
86. o| 


OZ. 

882.0 
8t6.0 
271.0 
147.0 
241.0 
371. 0 


364.0 
16.2 
27.2 
18.3 
41.2 


101.9 


1,761.0 
78.4 

161-1 
98.7 

207.0 

540.2 


PLOT  6. 


PLOT?. 


q=  M 


a*  Q 


OZ.  I 
129.5 
20.o' 
49.5 
23.5' 
19.6' 
56. 0! 


OZ. 

314.0 

189.0 
270.0 
260.0 
267. Oj 
411.0 


Epi 


oz 

123.5 
8.0 
14.6 
12.0| 
IS.C 
25.0 


■3 


oz. 
447.0 

29. 0| 

86.0 
131.0 
118.0 
238.0 


297.0] 
12.4 
29.5 
17.0 
84.7 


1,681.0 
70.0 
103.1 
148-9 
195.9 


196.01 
8.2 
20.8 
18.0 

33.8 


517.9      «f».R 


1,049.0 

48.7 

67. f 

181.7 

146.4 


889.4 


74.  S' 
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lots,  we  have : 

[gated,  have  given  the  largest  early  yield  through- 
8,  the  irrigated  plots  exceed  in  two  cases,  and 
(  other  two  by  those  not  irrigated.  Combining 
I  irrigated  exceed  those  not  irrigated  by  almost 

the  same  results  were  obtained  as  in  last  year's 
nd  5  first,  with  2  and  6  second.     In  total  yield, 
;nlar,  plots  2  and  5,  4  and  6,  3  and  8,  1  and  7 
rodactiveness  the  past  season, 
and  8,  receiving  the  extra  nitrate  of  soda  are 
exceeding  only  plots  3  and  7,  and  in  total  yields 
ot  irrigated,  and  8  is  third  of  those  irrigated, 
lults  of  the  four  crops  removed  from  the  planta- 
under  irrigation  exceeds  that  of  the  unirrigated 
,  and  in  the  total  by  13.3  per  cent, 
fertilizers  is  quite  irregular,  particularly  where 
i  the  relations  are  plots  3,  4,  2  ahd  1  in  early, 
in  total  yields.     Under  irrigation,  the  effect  in 
is  the  same,  i.  e.,  plots  5,  6,  7  and  8. 


RASPBERRIES. 

to  the  care  of  the  raspberries  was  all  performed 
i  same  dates  as  those  given  under  blackberries. 
X)  plots  5  to  8  twice  during  June  (the  22d  and 
ime  the  equivalent  of  an  inch  of  rainfall. 
ir  for  the  first  the  two  black  caps,  with  the  three 
d  in  previous  reports. 

Juthbert,  in  plots  1  and  5,  were  broken  consider- 
the  winter  of  1900  and  1901,  so  that  yields  from 
wrhat  reduced. 

)on  the  different  plots,  Cuthbert  gives  the  largest 
ots,  and  Souhegan  upon  the  other  two.  These 
1  and  5,  where  the  yield  from  Cuthbert  was  re- 
id  Turner,  in  three  plots  each,  have  given  the 
nth  Souhegan  first  in  the  other  two.  Cuthbert 
id  in  three  each,  and  Gregg  and  Souhegan  in  one 


J 
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i 
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TABLE  7. 
RaspberrieB—Fertillzer  Plots. 


VARIETY. 


Cuthbert 

Marlboro 

Tamer. 

Gregg 

Souhegan 


Total ...« 

IqDiyalentin  qoarti 

ToUli  In  quarto  for  1896*... 
Totali  in  quarto  for  1890  «... 
Totals  in  quarto  for  1900*... 

Tlie  four  f  ean'  totals  com- 
bined  


S 


July  8. 

"  2. 

"  6. 

"  6. 

"  2. 


UNIBRIQATBD. 


PLOT  1. 


01. 

ao.6 

7.0 
19.0 
84.0 
60.6 


181.0 
6.0 
7.0 
12.4 
2.9 


oz. 
71.0 
48.0 
164.0 
181.0 
284.0 


PLOT  2. 


••3 


686.0 
81.7 
28.7 
88.4 
88.6 


28.8   127.4     28.8 


ox. 
1C8.6 
24.0 
88.0 
22.6 
27.0 


266.0 
12.1 
2.4 
6.1 
7.7 


1 


ox. 
288.0 
118.0 
891.0 
S2.0 
146.0 


974.0 
44.8 

11.7 
87.2 
46.8 


140.0 


PLOT  8. 


II 


OS. 

126.C 
9.5 
60.0 
80.6 
44.0 


269.0 
12.2 
2.4 
6.0 
6.8 


26.4 


3 


OS. 

288.0 
97.0 

848.0 
98.0 

186.0 


962.0 

a. 7 

11.4 
88.8 
49.5 


142.9 


II 


»"5 


OS. 

165.0 
8.6 
81.6 
26.0 
40.0 


290.0 
18.2 
2.6 
8.0 
8.2 


22.0 


*  Three  varieties  only. 


Raspberries— FertillEer  Plots. 


1 
1 

XUtlGATED. 

PLOT  5. 

PLOT  6. 

PLOT  7. 

PLOl 

VARIETY, 

1 
II 

h 

oz. 

51.0 
4.5 
29.0 
87.5 
80.0 

II 

i 

If 

II 

I 

2 

5 

If 

Cuthbert 

Marlboro 

Turner 

Qfegg 

July  8. 
"      2. 
"      5. 
"      5. 
"      2. 

OS. 

142.0 
28.0 
285.0 
168.0 
290.0 

oz. 

94.0 

18.0 

58.0 

17.0 

68.0 

OS 

212.0 
98.0 

804.0 
50.0 

199.0 

OS. 

129.0 
8.0 
25.6 
67.0 
77.0 

OS. 

288.0 
64.0 
287.0 
166.0 
256.0 

OS. 

19D.5 
6.0 
86.5 
11.0 
48.0 

Souhegan.........^ 

Total « 

202.0 
9.2 
8.7 
12.0 
4.5 

858.0 
89.0 
41.5 
40.6 
87.6 

250.0 
11.4 
2.9 
7.8 
5.5 

868.0 
89.0 
14.0 
89.8 
40.5 

296.5 
18.5 
2.8 
6.0 
4.8 

1,010.0 
45.9 
18.6 
41.6 
47.4 

216.0 
9.8 
2.2 
6.8 

8.9 

Iqulvalent  in  quarto 

Totals  in  quarto  for  1899*... 

•....- 

Totals  in  quarto  for  1900*... 

•    1 

binod 

84.4 

158.6 

271 

182.8 

27.1 

148.4 

«•' 

"""* 

*  Three  varieties  only. 
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Combining,  as  in  previous  cases,  these  five  varieties  give  the  follow- 
ing yields  in  quarts  per  acre : 

Barly  Yield.  Total  Yield. 

Cathbert. 102.15  quarts.  2,325.43  quarts. 

Marlboro. 99.28      «  753.26     " 

Tomer 422.34      «  2,734.74     " 

Gregg 289.15      »*  1,046.75     « 

Souhegan 535.69      «  1,943.24     « 

Considering  the  results  by  plots  : 

a.  The  irrigated  plots  give  the  largest  early  yield  in  two  cases,  and 
in  total  yield  in  one  case  only.  Combining  the  yields  of  the  plots 
not  irrigated,  and  that  of  thos^  irrigated,  the  latter  give  slightly  larger 
yields  both  in  the  early  and  total. 

6.  The  results  with  the  different  fertilizers  are  very  irregular.  In 
early  yields,  plots  4  and  7  are  best,  with  3  and  6  second.  In  total 
yields  5  and  6  are  identical,  plots  2  and  7  lead,  with  3  and  5  and  6, 
second. 

c.  Where  nitrate  of  soda  was  added  to  the  unirrigated  plots,  the 
early  yield  is  the  largest,  and  in  total  yield,  third  in  order.  Where 
irrigated,  it  is  third  in  early  yield  and  lowest  in  total  yields. 

Considering  the  results  of  the  four  crops  harvested,  the  irrigated 
plots  have  given  yields  but  little  larger  than  where  no  water  was 
applied.  The  effect  of  the  different  fertilizers  is  very  irregular, 
plot  3  being  best  where  unirrigated,  and  plot  5  of  those  irrigated. 
Nitrate  of  soda  added  has  given  the  lowest  returns  throughout. 


CURRANTS  AND  GOOSEBERRIES. 

Manures  and  fertilizers  were  applied  to  these  fruits  as  follows : 
Yard  manure,  December  4th,  to  plots  1  and  4,  and  the  bone,  potash 
and  acid  phosphate  mixture  at  the  same  time  on  plots  2,  3,  5  and  6. 
Nitrate  of  soda  was  applied  to  plots  3  and  6,  May  8th.  The  bushes 
were  trimmed  the  second  week  in  April,  and  the  spaces  between  the 
rows  thoroughly  cultivated  May  1st. 

The  irrigated  plots  received  water  three  times,  June  19th,  25th  and 
July  Ist,  applying  the  equivalent  of  three-fourths  of  an  inch  of  rain- 
fall the  first  time,  and  one  inch  the  other  times. 

Table  8  contains  the  records  for  the  year,  together  with  that  of  the 
last  three  years,  and  the  four  crops  combined. 
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TABLE    8. 
Ourrants— Fertilizer  Plots. 


VARIETY. 


Fay's  Prolific.....^ «. 

Red  Dutch M 

Victoria. ^ 

White  Qrape.......... 

Total „ 

Equivalent  in  quarts 

Totals  in  quarts  for  1898 

Totals  in  quarts  for  1899 

Totals  in  quarts  for  1900..... 

Tb^  four  years'  totals  combined.... 


UMIBRIOATED. 


OS. 

441.0 
782.0 
672.0 
852.0 


2,197.0 
U9.9 
18.8 
41.2 
62.7 

227.1 


s 


OS. 

6(9.0 
608.0 
628.0 
819.0 


1,959.0 

98.0 

8.4 

87.5 

61.0 

199.9 


OS. 

820.0 
880.0 
650.0 
86U.0 


oz. 

480.0 

809.0 

752.0 

604.0 


2,695.0 

129.8 

17.8 

51.8 

82.0 


281.4 


i 


oz. 

217.0 

818.0 

6&8.0 

876.0 


2,099.0 

105.0 

11.8 

51.6 

68.1 


286.0 


2,1 


GKx>Beberrie  8— Fertilizer  Plots. 


UNIBRIOATKD. 

IBBIGATBD. 

VARIETY. 

^ 

2 

i 

^ 

^ 

o 

tu 

Downing 

OS. 

227.0 
228.0 
876.0 
278.0 

OS. 

127.0 
144.0 
886.0 
218.0 

ez. 
107.0 
118.0 
881.0 
179.0 

OZ. 

140.0 
208.5 
508.5 
186.0 

OZ. 

185.0 
160.0 
526.0 
188.0 

Columbus m M 

Houffhton 

Triumph •«. 

Total , 

1,109.0 
47.2 
29.7 
86.8 
158.7 

820.0 
84.9 
22.9 
47.5 
98.2 

785.0 
81.8 
26.4 
74.6 

125.0 

1,088.0 
44.2 
87.5 
70.6 
161.9 

954.0 
40.6 
21.8 
69.6 

128.4 

1 

Equivalent  in  quarts 

Totals  in  quarts  for  1898. 

Totals  in  quarts  for  1899. 

Totals  in  quarts  tor  1900... ^ 

The  four  years'  totals  combined 

831  9 

908.5 

257.8 

814.2 

254.8 

"■ 
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Currants. — Red  Dutch  has  been  the  most  productive  variety  upon 
each  of  the  plots,  and  Victoria  second.  The  yields  per  acre  are  as 
follows : 

Fay's  Prolific 5,049.09  quarts         Victoria 8,456.20  quarts. 

Red  Dutch 9,741.69     "  White  Grape...  5,176.56      " 

Considered  by  plots,  we  have  : 

a.  Irrigation  has  given  an  increase  on  two  of  the  three  plots* 
Combining  the  yields  in  each  case,  the  increase  due  to  irrigation 
equals  a  little  over  8  per  cent. 

6.  Plots  1  and  4,  receiving  yard  manure,  have  given  the  largest 
yields,  plots  3  and  6  next,  with  2  and  5  lowest. 

c.  Nitrate  of  soda,  on  plots  3  and  6,  are  second  in  yield  this  year. 
In  previous  years,  these  plots  have  given  the  lowest  yields,  excepting 
where  unirrigated  (plot  3),  in  1898  it  was  second,  and  in  1899  first 
in  yield.  Combining  the  four  seasons'  yields,  the  irrigated  plots 
have  given  yields  a  little  over  15  per  cent,  larger  than  given  when 
not  irrigated.  Plots  1  and  4,  3  and  5,  2  and  6,  is  the  order  of  pro- 
ductiveness 6t  the  plots.  The  nitrated  plots  are  second  when  not 
irrigated,  and  lowest  where  irrigation  is  practiced. 

Gooseberries,  The  extremely  hot  weather  of  the  last  of  June  and 
first  of  July  injured  this  fruit  very  materially,  a  greater  part  drop- 
ping to  the  ground.  Because  of  the  experiment,  these  were  picked 
up  as  carefully  as  possible  and  weighed  separately.  The  records 
show  that  70.48  per  cent,  of  the  crop  was  thus  injured.  It  is  inter- 
esting to  note  that  while  the  injury  was  great  on  all  plots,  it  was  not 
as  severe  where  irrigated.  When  picked,  there  was  on  the  bushes  of 
the  unirrigated  plots,  23. 3  quarts,  and  on  those  irrigated,  48.4  quarts. 
Houghton  seemed  to  withstand  the  effects  of  the  heat  better  than  any 
of  the  other  varieties,  particularly  where  irrigated.  Commercially, 
however,  irrigation  will  not  save  a  crop  when  we  have  temperatures 
of  100  to  103  degrees. 

Considering  the  plots,  we  find  that : 

a.  Irrigation  has  increased  the  yields  in  two  of  the  three  plots. 

6.  Yard  manure,  plot  1  of  the  unirrigated  plots,  and  plot  6,  chemi- 
cal fertilizers,  give  the  largest  yields. 

c.  Nitrate  of  soda  added  gives  the  lowest  results  where  not  irrigated, 
and  highest  where  irrigated. 

Combining  the  four  crops,  the  increase  due  to  irrigation  equals  a 
little  over  7  per  cent.     An  increase,  however,  occurs  on  two  plots 
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only  ;  plot  1,  yard  manure,  unirrigated,  exceeds  plot  3,  the  irrig 
duplicate.     Yard  manure  has  given  the  largest  yields ;  with  tl 
plots  receiving  nitrate  of  soda  in  addition  to  the  bone,  potash 
acid  phosphate  mixture  second,  both  were  irrigated  and  not  irriga 

STRAWBERRIES — FERTILIZER   PLOTS. 

The  plants  in  the  fertilizer  plots  were  set  the  last  of  August,  If 
fruit  was  produced  in  1900  only  on  the  original  plants  set.  Du 
the  season  of  1900,  good  matted  rows  were  formed  in  every  c 
Fertilizers,  as  outlined,  were  applied  April  30th,  and  on  June 
nitrate  of  soda  applied  to  plots  2,  3,  6  and  7.  The  irrigated  j 
received  water  four  times,  giving  at  each  application  the  equiva 
of  a  rainfall  of  .50,  .75,  .75  and  1.00  inch. 

;  Table  9  contains  the  results  for  the  year.  The  previous  record 
the  fertilizer  work  with  strawberries  is  also  included,  and  covers 
crops  of  1897,  1898  and  1900. 
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TABLE    0. 
Strawberry— Fertilizer  Plots. 


VARIETY. 


larpless.. ... 
ubftch  ..».„ 
owning ..... 
len  Mary,.. 

iady 

arshall . 


ToUl 

quir&lent  in  quarts 

Totals  in  quarts  for  1897 

Totals  in  quarts  for  1898 

Totals  in  quarts  for  1900 

The  four  years'   totals  com- 
bined.« - 


June  IS. 
"  8. 
"  8. 
"  11. 
"  17. 
"    n. 


UITIRBIOATED. 


.-5  -^ 


PLOT  1. 

PLOT  2. 

5 

1 

2 

1 

i 

oz. 

oz 

oz 

oz. 

92.5 

8-26.0 

112  0 

818.* 

100.6 

517.0 

121.0 

500.' 

54  0 

821 .0 

55.0 

4C4.C. 

1C7.6 

614.0 

97.0 

644.0 

92.5 

852.0 

88. ( 

S31.0 

67.6 

818.0 

77.5 
548.5 

3l7.t 

514.5 

2418.0 

2544.0 

27.1 

.128.6 

28.9 

133.9 

16.4 

86.2 

14.5 

91.2 

26.0 

61.7 

21.9 

58.5 

7.5 

25.5 

8.9 

26.9 

77.0 

805.0 

77.2 

310.5 

PLOT  8. 


PLOT  4. 


23 


OZ. 

71.0 
108.0 
24.5 
62.5 
39.0 
78.0 


878.0 
19.9 
12.1 
20.2 
6.6 


oz. 
234.0 
706.0 
283.0 
534.0 
277.0 
850.0 


2384.0 
125.6 
81.0 
42.4 
17.1 


58.8   266.0 


oz. 
85.0 


2 
"3 


oz, 
241  0 


48.0  670.0 
34.5'  408.0 
86.0'  640.0 


57.0 
83.5 


293.0 
381.0 


844.0  2583.0 
18. l|  188.8 
12.3:  78.6 
17.0[  86.8 
5.0  15.0 


t 
£2.4  263.2 


Strawberry -Fertilizer  Plots. 


VARIETY. 


larpl^s 

abach  „ , 

owning 

len  Mary..., 

andr 

:arshall...... 


Total 

quivalent  in  quarts 

Totals  in  .quarts  for  1897... 
Totals  in  quarts  for  1898... 
Totals  in  quarts  for  1900... 

The  four  years'    totals 
bined.- 


p. 


June  18. 
"  8. 
^'  8. 
"  11. 
"  17. 
'*     11. 


PLOT  5. 


oz. 

66.0 

80.5 

41.0 

83.0 

66.0 

86.5 


362  0 
19.1 
16.8 
27.6 
5.6 


oz. 

177.0 

508.0 

243.0 

608.0 

360.0 

210.0 


2006.0 
106.6 
76.8 
61.5 
19.1 


PLOT  6. 


is 

?p. 


oz 

69.5 
153.6 

44.0 
142,5 

83.6 

53.5 


646.6 
28.8 
12.8 
26.0 

7.6 


oz. 
201.0 
517.0 
190.0 
767.0 
365.0 
251.0 


PLOT  7. 


PLOT  8.' 


>^"a 


2291.0 
120.6 
66.1 
62.6 
20,3 


oz 

63.5 
85.5 
46.6 
70.5 
57.0 
40.0 


863.0 

19.1 

16.1 

25.4 

7.7 


oz. 

214.0 
333.0 
2-28.0 
575. o[ 
293.0 
159.0 


la 


1802.0 
94.8 
82.8 
49.2 
20.4 


oz 
44.C 
113.0 
36.6 
91.0 
62.0 
64.0 


410.5 

21.6 

17.8 

20.7 

6.4 


2 

-3 

§ 

oz. 
126.0 
677.0 
363.0 
622-0 
858.0 
349.0 

2395.0 
126.1 
87.9 
40.3 
17,4 


69.1    2S3.0     74.2   259.6     68.8   247.2     66.5   271.7 
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Of  the  varieties,  Bubach  gives  the  largest  early  yield  on  five  and 
Glen  Mary  on  three  plots.  In  total  yields,  Glen  Mary  leads  on  sii 
plots,  Bubach  on  one,  and  they  are  the  same  in  the  eighth  case 
Yields  per  acre  for  these  varieties  are  as  follows  : 

Early  Yield.  ,  Total  Yield. 

Sharple68 973.29  quarts.  3,290.12  quarts. 

Bubach 1,441.89     "  7,672.92     " 

Downing 601.67     "  4,370.26      *' 

Glen  Mary 1,325.61     «  8,783.74      " 

Gaudy 972.61     «  4,708.87      '* 

Marshall 894.67     "  4,226.99      " 

Grouping  the  varieties  by  plots  : 

a.  The  unirrigated  plots  lead  in  yield  in  all  cases,  excepting  earlj 
yield  on  plot  4,  which  is  exceeded  by  its  irrigated  duplicate. 

6.  Plots  2  and  6  give  the  largest  early  yields,  with  1  and  8  second 
In  total  yields,  plots  2  and  8  are  the  largest,  with  4  and  6  second. 

c.  When  nitrate  of  soda  is  added  to  the  complete  fertilizer,  plot 
2  and  6,  an  increase  in  yield  results  ;  when  added  to  the  mixture  oi 
bone,  potash  and  acid  phosphate,  plots  3  and  7,  an  increase  occun 
only  in  early  yield  on  the  unirrigated  plots. 

Combining  the  four  crops,  irrigation  has  given  a  small  increase  in 
early  yield  only.  The  complete  fertilizer  with  nitrate  added  hai 
given  the  best  results  in  early  yields,  and  in  totals  on  the  unirrigatec 
plots.  Bone,  potash  and  acid  phosphate  alone  gave  the  largest  yieli 
under  irrigation. 

STRAWBERRIES — VARIETIES. 

The  variety  test  of  last  year  was  continued,  and  the  plants  fruited 
for  the  second  time  this  season.  After  fruiting  last  year,  the  bed 
was  cleaned,  mulched  in  due  time,  and  early  the  past  spring  a  good 
application  of  a  complete  fertilizer  given  the  bed.  The  bed  was  alsc 
irrigated  twice,  giving  each  time  the  equivalent  of  an  inch  of  rain- 
fall. The  records  were  made  as  last  year,  and  are  given  in  table  10. 
Many  of  the  plants  set  as  hills  failed  to  live  for  the  second  year'c 
fruiting.  The  number  living  in  each  case  is  indicated  in  the  third 
column  of  table. 
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Comparing  hills  versus  matted  rows,  using  as  the  basis  the  yields 
3r  acre,  there  are  nineteen  varieties  that  this  year  have  given  greater 
iturns  from  hills  than  from  matted  rows,  as  against  eleven  in  1900. 
hese  are  given  below,  with  the  yields  over  and  above  that  given  on 
le  matted  rows  : 


HaU's  Favorite...  4,553  5  quarts. 

*Warfield 3,263.5  *' 

♦Johnson's  Early...  2,615.5  " 

*Lad7  Thompeon...  2,213.5  " 

*Parker  Earle 2,213.0  » 

Jerry  Rubk 2,085.5  " 

Enhance 1,926.5  " 

♦Hunn 1,719.0  '* 

Seaford 1,656.0  " 

Nick  Ohmer 1,337.5  " 


Saunders 1,305.5  quarts. 

*Ridgeway ,,.,,  1,114.5 

Michel's  Early....  1,0^9.0 

Glen  Mary 1,067.0 

*Wm.  Belt 1,067.0 

Tennessee 1,050.5 

Margaret 589  5 

Gandy   689.0 

Ocean  City 1115 


The  variety,  Jerry  Rusk,  should  hardly  be  included  as  above^ 
nee  a  considerable  part  of  the  matted  row  had  failed.  Ideal, 
xcelsior  and  Bubach  are  very  nearly  equal  in  yields  obtained  from 
le  hills  and  matted  rows.  Starr  gives  upon  the  matted  rows  nearly 
3uble,  and  Bismark  and  Gladstone  more  than  twice  that  obtained 
om  hills.  Bismark  did  the  same  last  year.  Without  question, 
►me  varieties  are  better  adapted  to  hill  culture  than  others,  and  of 
lose  varieties  given  above  as  yielding  better  under  hill  culture, 
lose  that  have  given  the  same  results  for  the  two  years  may  be 
igarded  as  the  most  desirable  varieties  for  growing  in  hills. 

*  Exceeded  the  matted  rows  in  1900. 
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TABLB  10. 
Strawberries— Varieties. 


'-i 


•s 


VARIETY. 


Bederwood.. 
Bianark. 

Bobach*.^........ 

Conlcan ...... ....».^ ...... 

Carrie  » ». 

Clyde ^ 

Cobden  Queen , 

Darling , 

Enhance .» 

Enormous. 

Excelsior... 

Gandy.. 

Gladstone.  ^ 

Glen  Mary 

Hall's  Favorite , 

Hunn 

Ideal.  ..„..« 

Jerry  Rusk , 

Johnson's  Early , 

Lady  Thompson.. 

ManwelL. 

Margaret 

Michel's  Early 

Kick  Ohmer 

Ocean  City. , 

Parker  Barle. 

Pride  of  Cumberland.. 

Ridgeway.. 

Sample 

Saunders. 

Seaford 

SUrr. 

Tennessee , 

Warfleld... 

Wm.Belt 


II 


Per. 
II 

Imp. 
Per. 
Imp. 
Per. 
Imp. 
Per. 
II 

Imp. 


Per. 


Imp. 


Per. 

Imp. 

Per. 

II 

Imp. 
Per. 


HILL^  TWKNTT-FOUR  SQUABS  FBET  TO  lACl 
VABIBTT. 


June  11. 
"  11. 
"  8. 
"    11. 


18. 
11. 

8. 
18. 
11. 

8. 
17. 
19. 
11. 

a. 

19. 

8. 
11. 

8. 
IL 

11. 
8. 
11. 
18. 
18. 
IL 
11. 
11. 
11. 
11. 
11. 
18. 
11. 
U. 


3 

i 

ll 


17 

7 
8 
9 

14 
11 
14 
16 

8 
18 
16 

4 
15 
14 
14 
16 

2 
17 
15 


I 
|i 


OS. 

6.0 
12.5 
9.0 
5.0 


4.0 
21.0 
0.5 
4.5 
29.5 


1.0 
14.0 


4.0 


8.0 
6.0 


4.5 
7.0 
1.5 


4.5 
0.5 
2.5 
6.0 
1.5 
0.5 

4.0 


3 


oz. 

88.0 

27.0 

90.0 

67.0 

7.0 
88.6 
68.5 
62.5 
48.0 
68.0 
27.0 
16.0 
81.6 
80.5 
49.5 
97.0 
81.5 
48.5 
88.5 


117.0 
29.0 
50.5 
22.5 
48.5 
48.0 
56.0 
52.5 
88.0 
74.0 
86.5 
65.0 
56.5 
59.5 


I? 


OS. 

2.0 


14.5 
12.0 


m 
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TABLE  lO— Continued. 
Strawberries — Varieties. 


VARIETY. 


Mienrood 

BxnAJk 

ibach  ...........  ......... 

rslcaxi..  «-..M.-««.... 

xrie. —.».... 

yde .- 

bden  Qaeen.....» 

LTllng .....—«»...» 

ihance. ..». 

Lormoos.. ....» 

:C€lslor 

Old  y . ...».»-..»» 

ftditone — ...m^....... 

en  M&r7 *»^.„„^ 

ai'i  Favorite 

inu „». ...»«, 

ny  RuBk...—^^ 

biiAon'8  Earl  J 

4y  Thompson^. ..... 

inwell ^,.„^ 

u^aret »« ., 

Ictael'B  Early........... 

ck  Ohiiier„^«. ^ 

lean  City ««.. , 

irker  Earle. ...... ...... 

Ide  of  Cumberland 
dg«way 

bundeiB .....»...«, 

aford  ...^......»..«.M, 

irr ..«-.«........,., 

moeasee ......... 

ftffield .  — ..««„«...« 
m.  Fell ..., 


I 

I 

•a 

a 


Per. 
(I 

Imp. 
Per. 
Imp. 
Per. 
Imp. 
Per. 
«i 

Imp. 


Per. 


Imp. 
Per. 
Imp. 
Per. 
t( 

Imp. 
Per. 


MATTED  BOWS,  8BVBNTY-TW0  SQVA.RK  FEXT  TO  XA.CH 
VABIETY, 


June  11. 
*'  18. 
"     11. 


11. 
11. 
11. 

8. 
11. 
11. 

8. 
15. 
18. 
11. 
11. 
11. 

8. 
11. 

8. 
11. 
11. 
11. 

8. 
11. 
18. 
11. 
11. 
11, 
11. 
11. 
11. 
IS. 
13. 
11. 
11. 


±2_ 

02. 
4.0 


6.6 


2.0 
8.6 

6.0 

'28.5 

2.0 

i.O 

83.0 


2.0 
14.0 
8.0 
2.5 
4.0 
1.0 
4.0 
7.0 
6.5 
16.5 
11.0 


0.6 
50 
0.5 
8.0 
8.0 
1.0 
4.5 


1.6 
2.0 


o 


oz. 
180.5 
206.0 
274.0 


71.0 

84.5 

143.5 

234.6 

127.0 

167.5 

198.0 

62.5 

110.0 

211.0 

98.5 

94.5 

803.0 

29.0 

66.6 

46.0 

68.5 

882.5 

52.5 

109.5 

64.0 

76.0 

187.0 

188.0 

262.6 

68.0 

170.0 

194.0 

162.0 

67.0 

146.0 


02. 

16.5 

9.0 

27.5 


8.0 

5.0 

7.0 
10.5 
83.5 
18.0 

6.0 
25.0 
40.0 
24.5 

9.0 
33.0 
85.0 

1.0 
10.0 

8.0 

3.0 
38.0 

1.0 
11.0 

7.6 
18.5 
20.5 
40.5 
43.0 

2.5 
14.5 
80.0 
19.5 

6.0 
22.0 


5,747.6 
6.559.5 
8,724.6 


2,261.0 
2,690.5 
4,569.5 
7,467.0 
4,044.0 
5,015.0 
6,304.5 
1,990.0 
3,602.5 
6,718.6 
3,136.6 
3,009.0 
9,648.0 
923.6 
2,117.5 
1,464.5 
1.863.0 
10,587.0 
1,671.5 
8,486.5 
2,038.0 

2,4;o.o 

6,954.5 
4,236.0 
8,858.5 
1,847.0 
5,418.0 
6,177.5 
6,168.5 
2,133.5 
4,617.0 


5h 


M:S 


9.6 
9.6 
8.0 


8.0 
7.0 
10.0 
8.6 
9.0 
6.0 
8.6 
7.0 
8.0 
8.6 
7.0 
5.0 

8.a 

8.0 
10.0 
8.0 
9.6 
6.0 
9.0 
4.0 
7.6 
8.0 
6.0 
8.0 
10.0 
7.6 
8.0 
6.0 
10.0 
10.0 
9.5 
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Of  the  early  sorts,  Excelsior  is  by  far  the  most  productive  this  ya 
with  Darling  second. 

In  the  late  varieties,  Sample  leads  in  yield,  after  June  25th,  a£ 
did  in  1900.     Ridgeway  and  Gladstone  are  next  in  yield. 

The  half  dozen  most  productive  varieties  grown  as  hills  and 
matted  rows,  are : 

HUla  Matted  RowL 

^Margaret,  Margaret, 

Ideal  Ideal, 

Babach,  ^Babach, 

Glen  Mary,  ♦Sample, 

Halls  Favorite,  Darling, 

Seafard,  Glen  Marj, 

♦Corsican,  *Bi8mark, 

Darling,  Excelsior. 

Margaret  and  Corsican  (Big  Berry)  are  the  only  ones  of  the  hi! 
and  Bubach,  Sample  and  Bismark  of  the  matted  row  lots  that  wi 
included  in  the  eight  best  in  1900. 


THE  THREE   FRUITS. 

The  general  plan  is  repeated,  i.  e,,  the  plots  extend  crosswise  1 
rows,  so  that  each  plot  includes  two  trees  of  each  row ;  each  r 
being  a  different  variety.  A  cross-line  of  trees  is  set  between  1 
plots  to  prevent  interfeeding  by  roots  of  trees  extending  into  adjaa 
plots,  and  to  test  some  of  the  newer  varieties  of  the  different  t 
fruits.  Thus  arranged,  trees  1,  2,  4,  5,  7,  8,  10  and  11  of  each  r 
are  included  in  plot  work,  while  3,  6,  9,  etc.,  are  the  newer  varieti 
Table  11  shows  detailed  plan  of  fertilizers,  amounts  and  times 
application. 

•  la  the  similar  list  for  1900. 


i 
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TABLE   11. 

•r,  Amounts  and  Time  of  Applioation  for  the 
Various  Fniit  Trees. 


otl. 

Plot  2. 

Plots. 

Plot*. 

^ 

500  lb8.|  B.  P.  &  A. 

SOOlbs  B.P.&A.P. 

P.t    appUed    in 
SoS^b8°%.P.<ScA.P. 

applied  in  spring. 

^ 

SOOlbs. B.P.&A  P. 

500  lbs.  P.  &  A.  P.t 

applied  in  spring. 

applied  in  spring : 
160    lbs.   nitrate 

applied  in  spring; 
160   lbs.   nitrate 

soda    applied 
early  and  turned 

soda  applied 
early  and  turned 

under. 

under. 

I. 

500  lbs.  B.  P.  <b  A.  P. 

600  lbs,  B.P.&A.  P. 

applied  in  epring. 

applied  in  spring. 
150   lbs.    nitrate 
soda   applied 
early  and  turned 

under. 

Iand4.« 

Plots  2  and  5. 

Plots  8  and  6. 

^ 

5001b8.B.P.&A.P. 

500  lbs.  B  P.  &  A.  P. 

applied  in  spring. 

applied  in  spring; 
15  u   lbs.    nitrate 
soda   applied 
early  and  turned 
under. 

L  and  8.» 

Plots  2  and  4. 

B.P.&A. 

50Olbs.B.P.4fcA.P. 

>plied    in 

applied  in  spring. 

?• 

lou   lbs    nitrate 
soda   applied 
early  and  turned 

under. 

•    )-,n, 


W' 


izers  given  are  in  all  cases  the  amount  per  acre  to  be  applied. 

ound  bone,  muriate  of  potash  and  acid  phosphate. 

)f  potash  and  acid  phosphate  in  the  proportion  of  1  lb.  of  the  former 

r  Pears,  and  1  and  2,  Plums  and  Cherries,  are  irrigated  as  occasion 


are  trimmed  during  March.  Nitrate  of  soda  was 
leme  May  14th  and  15th,  and  the  ground  plowed. 
3ral  application* of  fertilizers  was  made  and  har- 
plots  to  be  irrigatod,  L  e.,  plots  1  and  2,  plums  and 
1  and  3,  dwarf  pears,  received  June  29th,  water 
ne-half  inches  of  rainfall. 
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PLUMS  AND   CHERRIES. 

Of  the  plums,  Newman  of  the  varieties  in  plots  and  Burbank  an 
Satsuma  Blood  of  the  newer  sorts,  are  the  only  ones  fruiting  thi 
season.  Early  Richmond  of  the  cherries  gave  a  fair  crop  ;  the  othe 
two  varieties  in  plots  yielding  but  little  fruit.  Of  the  varietia 
English  Morello  and  Montmorency  Ordinaire  gave  fair  crops,  will 
four  others  yielding  a  small  quantity.  Tables  12  and  13  contain  th 
records  for  the  year,  together  with  totals  of  all  previous  crops. 


TABLB    12. 
Plums  and  Oherries— Fertilizer  Plota 


1 

ISBIGATID. 

UNIBBIGATBD. 

PLOT  1. 

PLOT  2. 

PLOT  8. 

PLOT  4. 

VARIETY. 

TBEB  L 

TBSS  2. 

TBBB  1. 

TBBB  2.  TBXB  1. 

TBBB  2 

TBBB  L 

TBIB 

1 
i 

•d 

I 

1 

1 

■d 

2 

1 

1 

1 

d 

1 

PlUTM, 

NeWDQAIl.  ......  .T.-r.TTtt 

Aug.  8-29. 

July  18. 

"       6. 

June  27. 

lbs.  OS. 

8-6 

8-6 

41-6 

lb«.oz. 
2-2 

22-1 
71-7 

lb8.0Z. 

8-14 

11-6 
42-9 

lbs.  OS. 
10-6 

22-1 
129-10 

lbs.oz 
6-6 

40-11 
146-4 

lbs.  OB. 

9-6 

6-12 
86-8 

lbs.oz. 
C-15 

8-6 

ac- 8 

lbi.0 
1— 

Totals  for  1899*- 
TotalBforloaCf. 

2- 
15- 

Totals  for  plots 
combiiiod 

148-12 

0-4 
0-6 
0-9 



219-18 

0-1 

0-4 

.8-7 

244-16 

0-1 
0-1 
4-0 

0-1 
0-1 
8-10 

4>-6 

0—8 
0-2 
8-9 

Cherrtet. 

Large  Montmor- 
ency  

C-2 
0-1 
10-10 

Louis  PhUIppe 

Early  Richmond ... 

0-18 

7-14 

4-1 

Total 

Totals  for  1809t.. 
Totals  for  190(§.. 

1-  2 
C-  I 
1-1 

8-11 
0-8 
9-1 

8-12 
C-1 
8-2 

lC-13 
C- 7 
6-10 

4-2 
0-6 
7—16 

8-12 
0-6 
9—12 

4—8 
0-2 
4—  1 

4-1 

0- 

'  4— 

,     _ 

Totals  for  plots 
combined 

90—  8 

24—18 

1 
81—  8  1 

17—10 

^^^^ 

*  Two  varieties  Ihiiting. 
t  Four  varieties  fruiting. 
X  One  variety  fruiting. 
{Three  varieties  Aruiting. 
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TABLE  13. 
Plums  and  Cherries— Varieties. 


s 

TREB  1.  TBU  2. 

VARIETY- 
CHERRIES. 

1 

TBBX  L 

TREI2. 

i 

I 

i 

2 

LDg.  10. 
"     16. 

No. 
fti.  oz. 

7     11 
5       5 

No. 

ftfl.  OS. 

25    89 
18    18 

.Osthelm. 

:  Royal  Duke. 

July  ». 
'•     6. 
"    18. 

"      6. 
"      6. 

••      6. 

Ibi  OS. 
1-15 

0-3 

6—8 

9-0 

C-6 

.-« 

lb8.oz. 
0-6 

0—4 

EogllBhMorello 

Montmorency  Ordl- 
nftlre .................. 

Reine  Hortense 

May  Duke «.. 

4-5 

16-1 
0-8 
0—3 

aents  have  not  been  continued  long  enough  to  war- 
)  conclusions.  However,  considering  the  totals  up 
LS  combined  for  each  plot,  plot  3  in  each  case  has 
t  yield.  Where  irrigated,  nitrate  of  soda  added  has 
Based  yields,  while  upon  the  unirrigated  plots  that 
be  additional  nitrate  has  given  the  lowest  yields 
each  fruit,  one  of  the  irrigated  plots  exceeds,  and  the 
i  its  unirrigated  duplicate.  Combining  the  two  plots 
I  irrigated  plots  of  the  plums  and  unirrigated  plots 
lave  given  the  largest  yields. 

58,  the  Burbank  plum  set  a  good  quantity  of  fruit, 
rst,  and  the  brown  rot  later  took  the  crop.  The 
ency  Ordinaire  seems  to  be  a  desirable  variety  of 

8. 


I'    .  ^  . 


DWARF    PEARS. 


the  fertilizer  plots  and  of  the  varieties  are  given  in 
i  respectively. 

16 
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TABLQ   14. 
Dwarf  Pears— Fertilizer  Plots. 


IKBIGATSD. 

PLOT  1. 

PLOT  2. 

FL0T8. 

VARIETY. 

TRKE   ]. 

TBEE2. 

TREE  1. 

T&BB2. 

TREE  1. 

TREE  2. 

1 

i 

f 

1 

1 

1 

1 

i 

t 

2 

& 

1 

Dwarfs  proper. 

lbs.  ox. 

lbs.  ox. 

lba.ox. 

lbs.  OX. 

lbs.  OX. 

lb8.0 

LawreiiC6.M.*.. 

14 

8—  4 

1 

0—  4 

? 

0—7 

BarUett 





18 

2-9 

4 

1-1 

9 

2-7 

6 

1- 

Dwarf i  by  euUing. 

Lawrence 

...... 



2 

0-10 





6 

2-7 

«.... 

MM...H 

Bartlett ^.. 



4 

0-14 





.... 





18 

2-1 

Keififer ^. 

47 

14-4 

2 

0-10 

14 

4-12 

7 

2—7 

22 

8-4 

9 

3-1 

Total 

61 

17-8 

8 

2-2 

27 

7—  6 

12 

8-12 

89 

l?-9 

28 

8- 

Totals  for  1900. 

81 

»-14 

48 

18-4 

125 

86-6 

48 

12-2 

41 

12—1 

Dwarf  Pears— Fertilizer  Plots. 


tJNIBRIGATED. 

PLOT  4. 

PLOT  5. 

PLOT  6. 

VARIETY. 

TREE  1. 

TREE  2. 

TREE  1. 

TREE  2. 

TBEXl. 

TREE  2. 

1 

d 

5z; 

bo 

1 

i 

i 

I 
1 

3 
1 
1 

1 

1 

i 

1 

i 

1 

Dwarfs  proper, 
LawreDce. 

1 
1 

4 
84 

lbs.  OS 
C-4 
0-6 

r-16 
l?-8 

..... 

lbs.  ox 

lbs.  ox 

1 
11 

lbs.  ox. 
0-4 
8-8 

2 

1 
19 

lbs.  ox. 

•-- 

lb8.0 

Bartlett    

19     K—  0 

0-7 

0-6 
6-10 

Dwarf  It  by  etUUng. 
LawreDoe.^ ..  .  .. 

16 

4-8 

7 

Bartlett 

Kilffer ^ 

2-11 

16 

6-18 



Total 

ToUls  for  1900.. 

40 
82 

18-12 
26-14 

16 
50 

4-8 
18-9 

26 
6 

7-11 
2-0 

27 
108 

9-9 
26-12 

22 
16 

7-6 
8-12 

••— 
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TABLE  16.  '    * 

Dwarf  Pears— Varieties. 


TREB  1. 

TRKB2. 

[KlY. 

t 
1 

6 

*2 

1 

i 

1 

4 

24 

IbB.  oz. 

^9 
0-6 

C-9 

8-18 

1 
2 
3 

lbs.  oz. 
C-5 

1—12 

C-12 

- - 

22 

i 

7-14 
1—15 

is  insuflScient  to  permit  any  definite  conclusions, 
ig  as  yet  given  by  any  of  the  varieties.  In  the 
average  weight  per  fruit  was  for  the  irrigated  plots 
not  irrigated,  4.48  ounces.  This  season  the  fruit 
1  plots  averages  the  heaviest,  or  5.24,  as  against 
se  irrigated.  The  irrigated  plots  exceed  in  yield, 
lirrigated  plots,  and  combined,  the  irrigated  plots 
e  unirrigated  by  a  little  over  19  per  cent.  The 
le  exception,  have  given  larger  yields  than  those 


STANDARD   PEARS. 

contain  the  data  of  the  year's 
re  presented  as  a  matter  for 
blank,  has  so  far  given  the 
b  frequently  made  that  young 
'  crop  is  grown,  do  not  need 
he  trees  b^gin  to  bear  more 
ntageously. 


yield,  together  with 
record.  It  may  be 
largest  yield,  thus 
trees  on  good  soils, 
applications  of  fer- 
heavily,   fertilizers 
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TABLE)   16. 
Standard  Pears— Fertilizer  Plots. 


PLOT  1. 

PLOT  2. 

PLOTS. 

TBKEl. 

TkKK2. 

TBEKl. 

TBBS2. 

TBXXl. 

IRE] 

VARIETY. 

i 

1 

i 

^ 
£ 

1 

1 

1 

i 

1 
1 

1 

Lawienoe 

78 

lbB.OZ. 

27-7 

1 

166 

lbi.oi. 
C-6 

66-14 

80 

lbB.OZ. 

lb8.0«. 

1 

2 

180 

28 

87 

It 

Bartlett. 

7—  0 

1 
62 

0-4 
22-8 

Keiffer 

86  8^12 

1 

Total 

Totals  of  1M0.« 

78 
69 

27-7 
22-0 

167 
04 

67—4 
29-6 

116*  87-12 
9     2-14 

68 

149 

2^12 
49-0 

188 
6i 

40-7 
17—0 

110 
67 

2 

TABLE  17. 
Standard  Pears— VarietieB. 


VARIETY. 


TBKS  1. 


1 

I 


I 


TBBXl 


O 


EooDce... 

P.  Barry......^ ^ 

Donet  ......^....^ « 

Angel 

Winter  NeliB. 

Keiffer  (8tiing«ellow).. 


lbB.oa. 


4 

1 
19 


1-8 
0-7 
8-16 


10 

12 
10 

1 
2 
17 


lbs. 
2- 

4- 

2- 
0- 
0- 


PEACHES — FERTILIZER    PLOTS. 


The  general  treatment  of  the  orchard  has  already  been  ontlii 
The  detailed  records  of  the  year,  together  with  the  totals  of  the 
previous  crops,  are  presented  in  Table  18.  In  the  last  column  oi 
records  for  each  tree,  there  is  given  the  number  of  fruits  remc 
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)eration  quite  thoroughly  performed  the  last  of 
ield  this  year  was  sorted  into  firsts,  seconds  and 
given  in  the  table.  In  order  to  present  the  totals 
3  crops  more  easily,  they  were  divided  into  firsts, 
in  the  same  ratio  as  was  given  this  season.  The 
y  can  be  compared  in  using  the  first  totals  given, 
-excluding  Stevens'  Rareripe — ^are  to  be  used  in 
plots. 

letailed  records  reveals  many  interesting  points  in 
it  growth  and  productiveness.  Thus,  the  average 
lorted  into  firsts  and  seconds  from  trees  of  the  dif- 
ge  and  average  as  follows  : 

Fints.  Seconds 

\  oz.  to  4.3  oz.  av.  3.76  oz.  2.2  oz.  to  2.7  oz.  av.  2  46  oz. 

►  "    <«  2.8  "  "  2.66  "  1.3  *'  "  2.0  "  "  1 77  " 

\  "    "  3.8  "  "  8.84  "  2.2  "  "  2.7  "  "  2.38  '* 

\  ««    ««  3.7  **  "  3.08  •*  1.9  •*  "24  "  "  2.18  " 

J  «    «  4^4  K  u  3 29  «<  2.2  "  '*  2.9  "  **  224  " 

I  •*    "  3.2  **  "  2.80  "  1.9  "  "  2.2  "  "  206  " 

es  the  largest  fruits,  with  Elberta  second  in  size 
ipe  smallest  in  average  weight.  The  Elberta  is 
roductive  sorts  and  quite  uniform.  On  tree  1, 
>er  cent,  of  the  fruit  by  weight,  sorted  as  No.  1, 
3  in  plot  4,  almost  88  per  cent,  graded  first.  In 
:e  the  second  tree  in  plot  2,  which  has  only  38.4 
len  in  the  total  yields  we  have  from  one  Elberta 
Tuit,  and  only  47  pounds  9  ounces  from  another. 
Eu*e  to  be  noted  in  all  the  varieties, 
rieties  together,  taking  the  totals  of  the  six  first 
nd  six  trees  in  each  plot,  we  have  the  following 
case  of  first  and  second-grade  fruit : 

, First  Trees. »  / — Second  Trees  — . 

Firsts.  Seconds.            Firsts.  Seconds. 

Percent.  Percent.  Percent.  Percent. 

pe,iDcladed 59.2           36.1               41.2  51.7 

"       53.8           41.2              40.6  53.3 

<<       49.8           44.9              42.8  49.8 

ezclnded 68.9           27.6              44.3  48.0 

«        55.1           40.3              45.2  48.6 

"        56.9           37.8              49.9  42.1 

"        72.4           23.5               63.2  325 


i  ]. 


+•  ,  •  .       i 


i 


Digiti 


zed  by  Google  V 


jri'k.'^ 


■.i 

i 


<l 


250 


NEW  JERSEY  STATE  AGRICULTURAL 


In  the  first  six  trees  of  all  the  plots,  50  per  cent,  or  more  of  the  froi 
grade  as  firsts.  On  the  second  six  trees  the  greater  part  of  the  frui 
grades  as  seconds.  Only  on  plots  3  and  4,  Stevens'  Rareripe  excluded 
does  the  percentage  of  firsts  exceed  that  of  seconds,  and  in  one  pk 
only  (plot  4)  does  the  proportion  of  first-grade  fruit  exceed  50  p€ 
cent. 

The  results  by  plots  are  better  understood  by  examining  the  fol 
lowing  table,  where  the  yields  of  the  twelve  trees  of  each  plot  ai 
here  combined.  The  records  for  the  two  previous  crops  are  also  in 
eluded.  The  general  results  for  1901  are  the  same  as  the  average 
for  the  three  crops,  hence  only  the  latter  figures  are  considered  : 


TABLE  19. 
Peaches— Totals  of  Fertilizer  Plots. 


STEVENS 

'   RARERIPE  EXCLUDED 

errEVEKs'  rareripe  i 

SCLU 

DEI 

5 

a 

•c 
la 

^^ 

lbs.  oz. 
181—9 

624-16 

582—  8 

be 
'53 

!P 

oz, 
8.40 

1.90 

2.61 

>^ 

76 
861 

807 

m 

Ill 

l£5 

s. 

ii 

s. 

•c 
la 

be 

i 

Plot  1—1889.. ...« 

108 

949 

8,88S 

l,i65 

619 
6,270 
8  262 

3,050 

212 

1,941 
4,188 

1,024 

8.811 
8.958 

lbs.  oz. 
201-14 

867—14 

606-5 

oz. 
8.16 

1.65 

2.46 

1 

1900.. 

41 

1901......... 

3! 

Avenge 

429—  9 

2.6i 

248 

2.096 

4.431 

556-6 

2.42 

s: 

Plot  2— 1899 

1900. 

1901........... 

194 
1,300 
2,631 

901 
5,804 
2.768 

195-  0 
581-10 
412-11 

3.46 
1.76 
2.89 

118 
886 
288 

881 
1,929 
8,066 

1,272 
7,758 
8,152 

268-12 
769-0 
45fr-8 

8.26 
1.59 
2.81 

2.88 

n 

4^ 
21 

AyerAge 

1.376 

312 

1,137 
8,517 

2,988 

896-7 

2.68 

229 

1,772 

4,069 

494-7 

7f 

Plot  8—1899.. 

895 
4,437 
3,816 

175-4 
662-11 

500-10 

8.18 
2.08 
2.42 

101 
326 
289 

456 
2,063 
4,945 

1,912 
6.655 
4.389 

260-13 
846-8 
6S5r-l 

S.G6 
2.01 
2.82 

1^ 

1900. « 

1901..^ ^ 

42 
91 

Average 

1,656 

161 
1.095 

2,716 

2,888 

412—14 

2,63 

288 

2,485 

4,119 

677-7 

2.47 

81 

Plot  4-1899 

1900- 

1901 ^ „ 

679 
8,669 
2.741 

147-  4 
560-  0 
492—  6 

8.47 
..6. 

7  RR 

85 
823 
284 



"••'•** 





«. 

Average. — — 

1.884 

2.363 

899—14  3.00 

281 
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tree  plots,  with  Stevens'  Rareripe  included,  plot 
ia  added  to  the  general  fertilizer,  has  given  the 
lit,  but  the  average  size  of  the  fruit  is  the  least 
The  blank  plot  (No.  1)  is  second  in  yield  and 
it  per  fruit.  Comparing  the  four  plots,  Stevens' 
he  blank  plot  has  given  the  greatest  jrield,  but 
lot  is  second  in  average  size.  Plot  3  gives  the 
,  with  plot  4  third.  Plot  4  has,  however,  the 
it  per  fruit. 


PEACHES — VARIETIES. 

he  only  sort  this  year  failing  completely.  In 
yields  of  the  different  varieties  for  the  year,  and 
IS  the  average  of  the  three  crops  and  the  average 
ame. 
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PEACHES. 

m  Method  of  Setting, 
erate  ThinniDg. 

B  experiment,  together  with  the  yield  in  the  first 
the  report  for  1900.     The  records  for  the  year, 
bals  of  1900,  are  given  in  Table  21. 

TABIiB  fil. 

ch^a.  The  Usual  or  Strinfffellow  Method  of 
)ee.    b.  Severe  vs.  Moderate  Thinning. 


A8  USUALLY  8BT. 

8TBniGm.L0W  FLAK. 

«i 

«f 

1 

1 

4i 

1 

1. 

1 

i 

3 

k 

a 

1 

1 

1 
I 

o 

1 

f 

-a 

t.^ 

1 

1 

3§ 

h 

^ 

< 

H 
a 

h 

OS. 

11 

P 

1 

< 

lbs.  OS. 

02. 

lbs.  OS. 

OS. 

290 

m 

28-» 

8.41 

74.84 

8.72 

486 

62 

10-8 

8.7& 

6«0 

209 

66-1 

8.88 

72.58 

8.90 

661 

888 

78-11 

8.01 

TOO 

857 

6C— 8 

2.68 

67.11 

8.26 







7«0 

144-18 

1,099 

440 

88-14 

....MM. 

^ 

1.876 

a«7-8 



606 

1.048 

90ft-ll 

bringfellow's  method  died  during  the  summer. 
How's  set,  is  small,  and  only  tree  No.  2  com- 
se  set  as  is  usually  done.  The  yield  of  this  tree 
uplicate  as  usually  set,  but  the  number  removed 

as  against  838.  Taken  as  a  whole,  the  String- 
en  yields  much  below  that  of  those  set  as  usual. 
Its  attending  severe  vs.  moderate  thinning  last 
Duance  of  this  work  this  year.  Column  2  of  the 
b^  calculated  to  be  left  on  each  of  the  three  trees 

these  being  quite  uniform  in  size  and  growth. 
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The  extremely  wet  July  and  August  caused  many  of  the  frui 
particularly  on  the  tree  most  severely  thinned,  to  crack  badly  a 
drop.  In  reality,  we  secured  on  trees  2  and  3  very  nearly  what 
Aimed  at  on  1  and  2.  First,  it  is  interesting  to  compare  the  total 
of  this  year  with  the  number  left  on  the  tree  last  year,  as  follows ; 

Tree  1.              Tree  2.  Tree  S. 

Removed  in  thinniDg,  1900...    599  fruits.  272  fruits.  216  fmits. 

Picked  ripe  in  1900 263     "  680     "  638      " 

Total  set.  1901 1,964     "  1,338     «  1.444      « 

Comparing,  as  noted  above,  trees  2  and  3,  No.  2  gave  56  pound 
ounce  of  fruit,  of  which  72.58  per  cent.,  approximately  1.56  baskc 
graded  as  number  1,  with  an  average  weight  of  3.9  ounces.  T 
No.  3  gave  a  total  of  60  pounds  3  ounces,  of  which  only  57.11 1 
cent,  1.32  baskets,  graded  as  number  1,  with  an  average  weight 
only  3.25  ounces.  Taking  the  total  yields  of  these  trees,  that  of  1 
^  averaged  3.33  ounces,  and  that  of  No.  3  only  2.68  ounces  per  tn 

While  the  market  value  was  not  definitely  determined,  it  is  i 
difficult  to  judge  as  to  which  tree  gave  the  most  profit,  particula: 
with  only  4  pounds  difference  in  total  yields,  but  a  difference  in  8 
of  nearly  two-thirds  of  an  ounce  per  fruit. 


BUSH   FRUITS — NEW   VARIETIES  AND    SUB- IRRIGATION. 

When  laying  out  the  experimental  work  in  the  spring  of  1896 
small  plot  of  ground  was  set  aside  for  the  testing  of  a  few  of  1 
newer  sorts  of  the  bush  fruits,  and  also  to  study  the  effect  of  si 
irrigation  for  these  fruits  under  field  conditions.  The  fruits  th 
provided  for  have  been  pruned,  fertilized  and  cultivated  along  wi 
the  various  fruits  in  the  permanent  plots,  though  it  is  doubtful 
the  general  conditions  have  been  quite  as  favorable  to  plant  gro^ 
as  in  the  latter  case.  Records  have  been  made  each  season  of  t 
yields,  etc.,  of  the  different  varieties  as  demanded,  and  the  resu 
are  given  to  date  in  table  22.  Yields  are  also  included  from  simil 
areas  of  standard  or  similar  varieties  for  comparison. 
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TABLB  22. 
Novelties—Newer  Varieties. 


l! 

ii 


i 

1 

i 

1 

"S 

"S 

"S 

^ 

? 

i 

1 

? 

oz. 

oz. 

oz. 

oz. 

46.5 

69.0 

56.5 

42.0 

U.O 

68.0 

140.0 

282.0 

68.5 

96.0 

118.0 

151.0 

81.0 
82.0 

18.0 
119.6 

215.0 

171.5 

25.5 

86.0 
214.5 

88.0 
252.5 

............ 





421.5 

182.0 

9,5 

50.5 

108.0 

44.5 

95 

56.5 

64.0 

196.5 

49.0 
78.0 

45.5 
817.5 

806.6 
651.5 

oz. 
214.0 

461.0 

480.5 

49.0 

588.0 

194.5 

467.0 

658.5 

212.5 

826.5 

400.0 

1,047.0 


NOTES. 

)erry.—A  purple  cap  berry,  hardy  and  vigorous, 
le  to  the  fact  of  only  two  bushes  fruiting.  The  only 
on  the  grounds.  Pronounced  by  the  Michigan 
est  of  its  kind. 

38  between  the  Turner  and  Cuthbert.     Plants  vig- 

Berry  large  and  attractive.     Not  equal  to  Cuth- 

productiveness.     A  little  earlier  than  the  latter  in 

a  very  little  latter  than  Marlboro.     Berries  not 

I  size,  but  a  bright,  attractive  red.    Plants  vigorous 

ive. 

B  fruit  is  bright  red  and  attractive,  but  plants  are 

y.—Set  spring  of  1897.    Gave  a  little  fruit  in  1898, 
in  1900  and  1901  gave  a  fair  amount  of  fine  fruit. 
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Allen  Blackberry. — Set  in  spring  of  1898.     A  seedling  of  Ear 
vest  and  rather  superior  to  it.     The  yields  of  Early  Harvest 
are  from  plants  four  years'  set. 

White  Imperial  Ourrant. — An  excellent  white  sort,  fruit  m 
and  good.  Vigorous  and  quite  productive.  Not  superior  tc 
Grape. 

Red  Jacket  Oooseberry. — A  new  sort  of  American  origin.  Re 
Downing.  Larger,  but  not  as  productive.  Fruit  reddish  g 
color. 

SUB-IRRIGATION   FOR   BUSH   FRUITS. 

In  preparation  for  sub-watering,  or  irrigation,  a  deep 
was  turned  in  line  of  the  row  to  be,  and  on  the  bottom  of  the 
two-inch  round  tile  was  laid,  end  to  end.  The  last  tile  at  th( 
end  came  to  the  surface  to  admit  water  from  a  hose  into  the 
tile.  Plants  of  three  varieties  of  raspberries,  four  of  curra] 
two  of  gooseberries  were  set  in  place  as  the  furrow  was  filled 
the  soil  thoroughly  firmed.  The  general  care  was  the  same  at 
other  fruits,  with  the  addition  of  water  into  the  tile  under  t 
twice  in  1896,  three  times  in  1897  and  1898,  once  in  1899,  i 
1900,  and  once  in  1901.  The  amount  of  water  given  range 
.75  inch  to  3  inches,  the  average  application  being  1.46 
The  results  are  given  in  table  23.  The  figures  in  the  last  ( 
are  added  for  comparison  and  are  obtained  by  adding  the  y 
of  the  four  unirrigated  plots  of  the  same  varieties  and  redv 
equal  areas. 
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TABLS   28. 
t>-Inication  fbr  Small  Frnits. 


t 

i 

S 

s 

^ 

^ 

1 

1 

>* 

02. 

oa. 

02. 

6.6 

181.5 

167.0 

16.5 

171.0 

887.6 

14.6 

96.5 

180.6 

6.0 

68.0 

60.0 

74.0 

47.0 

820.0 

44.0 

178.5 

820.0 

88.5 

121.0 

184.0 

84.6 

149.0 

182.0 

28.5 

26.6 

140.0 

1 


II 

h8 


Sail 


OS. 

146.0 
2$2.0 
224.0 
188.0 


176.5 
24.5 
200.0 


OS. 

441  0 
8C6.0 
616.5 
261.0 
441.0 
687.6 
516.0 
440.0 
896.0 


FOUR 
TBABS* 
TOTAL» 

rBOM 

IQUAir 


464.6 

1,299.^ 
791.0 
828.0 

1.047. 0 
872.fr 
688.0 
219.6' 
497.0 


cases  only  (Triumph  gooseberry  and  Marlboro 
L  yield  that  obtained  upon  the  unirrigated  lots. 
«ping  the  line  of  tile  open  and  free  are  too  great 
t  tile  for  sub-irrigation  practicable.  Mice  and 
Lcellent  shelter. 

VEGETABLES. 

e  tests  of  varieties  of  beans,  peas  and  tomatoes 
newer  sorts  of  these  v^etables  offered  by  seeds- 
m  each  season,  together  with  a  few  of  the  old 
nparison. 
IS  were  as  follows  for  the  four  growing  months  : 




1899. 

2.04 

8.64 

19(0. 
6.68 
2.64 
6.94 
2.24 

436 

1901. 

6.01 
0.81 

6.32 

9.12 

3.46 

8.90 

3.84 

6.96 

17 

,  1 
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The  rainfall  of  1899  and  1900  was  fairly  well  distributed,  but 
1901  the  spring  was  cold  and  the  month  of  June  very  dry. 


BEANS — VARIETIES. 

Fourteen  varieties  were  grown  and  records  made  each  year.  Tab 
"24  contains  the  average  of  these  records,  covering  in  all  cases  t^ 
and  in  several  cases  three  seasons'  work. 

Fillbasket  Wax  (Thorbum)  is  the  earliest  maturing  sort,  wit 
Bountiful  and  Stringless  Green  Pod  second,  early.  Of  the  grec 
sorts,  Vienna  Forcer  has  given  the  largest  proportion  of  the  tot 
yield  in  the  first  picking.  Second  in  this  respect,  and  but  litt 
difference  between  them,  are  Bountiful,  Stringless  Green  Pod  an 
Giant  Stringless  Green  Pod.  Scarlet  Wax  and  the  old  Improve 
Oolden  Wax  give  the  greatest  proportion  of  total  yield  in  first  picl 
ing  of  the  wax  sorts. 

Jones'  Stringless  Wax  is  the  the  most  productive  sort.  Scarl 
Wax  is  second  of  the  yellow-podded  varieties.  Of  the  green-podde 
sorts,  Stringless  Green  Pod  leads,  with  Giant  Stringless  and  First  i 
Market  the  same,  and  second  in  yield.  Crystal  White  Wax  is 
desirable  new  variety.  One  of  the  most  productive  of  rather  shor 
roundish,  thick,  meaty  pods,  greenish  white  in  color  and  stringles 

For  three  seasons,  a  comparison  of  the  bush  and  pole  lima  beai 
has  been  made,  using  the  Large  White  pole  and  Burpee's  bush  an 
Dreer's  Improved  pole  and  Dreer's  bush  limas.  The  seed  wi 
planted  in  proper  season,  in  fairly  rich  soil  and  treated  the  sam( 
except  providing  a  trellis  for  the'pole  sorts,  as  follows  :  Two  wir( 
are  stretched  over  the  row,  one  near' the  ground  and  the  other  aboi 
four  feet  above  the  first.  A  loose]  hemp  cord  is  stretched  betwee 
these  wires  by  passing  Jover  and  under,  thus  forming  a  fair  trellis,  1 
which  the  pole  sorts  attach  themselves. 

Table  25  contains  the  averages  of  the  three  seasons'  work. 
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TABLE    26. 
Lima  Beans— Bush  vs.  Pole  Varieties. 


VARIETY. 


5 

8' 

It 

ll 

1 

1 

lbs.oz. 

lbs  OS. 

Sept.   1. 

4-8 

12-18 

166 

Aug.  29. 

«-8 

11-10 

198 

Sept.   1. 

7-U 

20-14 

100 

••      1. 

6-0 

10-2 

78 

Burpee*!  Bush,  Burpee............ 

Dreer*!  Bush,  IXreer 

Large  White  Pole,  Burpee.....^ 
Dreer*!  Imported  Pole,  Dreer... 


OS. 

1.40 
1.14 
1.87 
1.97 


There  has  not  been  much  difference  in  earliness  of  maturing,  bul 
quite  a  little  difference  in  amounts  yielded  in  these  first  pickings. 
The  pole  sorts  are  by  far  the  most  productice.  The  great  value  oi 
the  bush  sorts  lies  in  avoiding  the  necessity  of  securing  and  setting 
a  trellis  or  poles.     Also  allows  of  rather  closer  planting. 


PEAS — VARIETIES. 

Twenty-nine  varieties  have  been  grown  and  records  made  each 
season.     Table  26  contains  the  averages  of  these  records. 
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TABLE    26. 
Peaa— Varieties. 


i 

00 

M 

It 

If 

It 

1 

1 
1 

1 
1 

1 

§ 

1 

i 
I 

OS. 

oz. 

OS. 

OS. 

>«.»....».••>«»• 

JohnBon  A  Stokes..... 

62 

5.8 

0.2 

.17 

.12 

45 

4.9 

Burpee.  ...-^...»....... 

62 

4.7 

7.0 

.12 

.87 

45 

4.8 

Thorbom......— M. 

62 

4.2 

6.0 

.21 

.88 

60 

4  8 

Dreer... « ^. 

Dreer .«. ^..m... 

62 
52 
67 

5.8 
7.0 
6.8 

7.8 
9.2 
6.8 

.15 
.10 
.41 

.07 
.08 
.25 

49 
45 
88 

4.8 

4  4 

Dreer .........  ^ 

8.7 

— .M^....^^ 

Burpee  .^....... .^. 

67 

5.6 

7.2 

.50 

.26 

60 

4.2 

Burpee -^ 

Johnson  &  Stokes...... 

Henderson.  ..........»m. 

67 

8.8 

8.8 

.18 

.55 

62 
52 

7.0 
7.0 

8.6 
8.6 

.18 
.16 

.12 
.08 

47 
48 

4  6 

le «^. 

4.8 

,.,.,„ 

Johnson  &  Stokes...... 

57 

7.0 

7.8 

.49 

.26 

49 

4.4 

^ ^^ 

Burpee .«. 

67 

5.8 

7.6 

.21 

.21 

55 

8.8 

N...M....M 

Burpee ............ ».»^ 

57 

4.2 

4.8 

.12 

.68 

45 

4.6 

57 

4.7 

5.6 

.28 

.44 

67 

6.7 

Burpee. .•^...... 

Dreer  .m...... .m. 

57 

1.8 

4.8 

.86 

.69 

57 
67 

8.2 

4.7 

4.2 
6.0 

.20 
.15 

.47 
.12 

Henderson 

44 

88 

Burpee. ^. 

Henderson. .............. 

57 

6.0 

6.8 

.18 

.16 

88 

8  5 

57 

1.2 

4.5 

.82 

.49 

47 

56 

«,„ 

Burpee  ....«^ 

57 

4.7 

8.2 

.17 

.25 

50 

5.2 

......^ 

Burpee  »....  ......-.^^ 

57 

1.8 

7.8 

.28 

.58 

45 

8.9 

Burpee 

57 

4.7 

8.2 

.27 

.40 

48 

5.9 

Burpee „.. 

57 

47 

5.5 

.22 

.85 

46 

6.2 

Dreer 

57 

5.7 

8.8 

.89 

.60 

46 

58 

Burpee 

Burpee. «.. 

67 

2.7 

8  8 

.41 

1  04 

Market ..... 

57 

5.8 

9.2 

.20 

.88 

48 

5.8 

MMM. 

lAndreth 

55 

7.8 

8.8 

.09 

.14 

48 

5.4 

Landreth 

53 

10  6 

10  8 

15 

07 

48 

4  9 

Maule 

50 

10.8 

11.8 

.27 

.21 

51 

4  2 
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Of  the  early  smooth  sorts,  none  are  superior  to  the  Alaska, 
standard  of  this  class.  Extra  Early  Pioneer  is  a  close  second,  lik< 
wise  an  old  standard.  Nott's  Excelsior,  of  the  early  wrinkle 
varieties,  is  not  as  productive  as  usual.  Surprise  is  one  of  ib 
earliest  and  most  productive  of  this  class.  Premium  Gem  matuii 
five  days  later  and  yields  over  twice  as  much  per  vine.  Under  tk 
conditions  of  the  test,  the  earlier  sorts  have  given  the  best  resulti 
Premium  Gem  is  the  most  productive  sort,  with  Advancer  matunn 
ten  days  later,  giving  very  nearly  as  large  returns.  Nott's  New  Pei 
fection  is  a  desirable  newer  sort — ^a  little  later  and  a  little  tallc 
growing  than  Nott's  Excelsior. 

Considering  the  next  to  last  column  of  table,  the  per  cent,  of  tota 
weight  that  is  edible,  the  range  is  from  83  per  cent,  in  Ameer  to  5 
per  cent,  in  Admiral — a  difiference  of  considerable  importance  to  th 
consumer.  Next  to  Admiral,  the  varieties  giving  the  largest  pe 
cents,  edible  and  in  order  are :  Quality,  56 ;  Nott's  New  Perfec 
tion,  51 ;  Surprise,  Premium  Gem  and  Heroine,  50  each ;  Advano 
and  Extra  Early  Pioneer,  49  each. 

The  medium  early,  wrinkled  sorts,  planted  to  give  a  succession 
have  proven  the  most  satisfactory.  ^ 


Eii;5 


TOMATOES — VARIETIES. 


Twenty-nine  varieties  have  been  grown.  Seeds  of  these  sort 
were  started  in  the  forcing-house  about  the  middle  of  March,  handlec 
twice  in  pots  and  set  in  the  field  May  15th  to  20th,  varying  with  th( 
season.  Pour  plants  of  each  variety  were  used  in  a  test.  Good  fiel( 
culture  was  given  and  records  made  as  required  in  all  cases.  TabL 
.27  contains  the  averages  of  the  yearly  records,  and  shows  quit( 
plainly  the  results  of  the  comparisons. 
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maturing  the  variety  termed  Hulpart's  Selection 
8  any  other  sort.     This  is  a  variety  developed  by  /     . 

5.  C.  Hulsart,  the  well-known  grower  of  tomatoes  ^ 

nty.     In  growth  it  resembles  the  Early  Ruby,  but  .      ^ 

of  marketable  fruit  it  averages  .4  ounces  larger  per  . 

3  rough  and  irregular  as  the  Ruby. 

is  rather  arbitrarily  set,  but  includes  the  first  half  r       * 

The  variety  Hulsart' s  Selection  exceeds  in  early  "        ,   - 

lond,  the  next  in  order,  by  2|  ounces  per  plant,  T.  .  ; 

J  ounces  per  plant,  and  Earliest  by  12  ounces  per  '  I       • 

four  varieties  in  order  of  early  yield  are  White's  J 

^  Corker,  Beauty  and  Early  Ruby.     In  total  yield  ( 

it  Virginia  Corker  leads,  with  Best  of  All  second. 
«,  Truckers'  Favorite,  White's  Excelsior,  Magnus,  - 

Combination,  Hulsart' s  Selection  and  Enormous, 
in  order  of  yield  of  marketable  fruit.     Enormous 

verage  weight  per  fruit,  7.9  ounces.    Others  having  ;  !  / 

are  Rosalind,  6.2  ounces  ;  Best  of  All,  5.5  ounces;  :  ' 

inces ;  Beauty,  5.3  ounces;  Magnus,  5.2  ounces, 
orite,  5  ounces.  ' 

►rds,  the  proportion  of  culls  and  of  rotten  fruit  was 

lined.     In  the  proper  columns  in  the  table  the  ^      ]  \ 

^hts  of  tomatoes  grading  as  culls  and  rotten  are 

Lng  each  is  the  percentage  each  is  of  the  total  yield  ^    * 

^est  of  All  shows  the  smallest  per  cent,  of  culls  and  .2 

west  per  cent,  of  rotten  fruit.     Matchless,  Virginia  -         ' 

nous  are  other  varieties  having  small  percentage  of  I  ]■ 

her  hand,  over  three-fourths  of  the  total  yield  of  * 

fie  graded  as  culls,  and  in  Early  Bird  53.4  per  cent.  ,, 

inia  Corner  gave  the  lowest  percentage  of  rotten 
next  in  order ;  then  follows  Best  of  All,  Match- 
Earliest  and  Honor  Bright  show  the  largest  per- 
mit. 
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TOMATOES — LARGE  VS.  SMALL  SEED. 

In  the  last  vegetable  report,*  we  noticed  the  beneficial  eSect 
using  the  first  plants  to  appear  in  the  seed  plot  in  comparison  wi 
those  germinating  more  slowly — three  days'  dilBEerence.  Continuii 
the  study  further,  50  of  the  largest  and  50  of  the  smallest,  yet  we 
formed  seed  of  the  Beauty  variety,  were  selected.  These  we  planti 
'  in  plots  in  the  forcing-house,  and  from  two  to  three  days  differen 
was  noted  in  the  germination,  the  larger  ones  appearing  first.  Tl 
treatment  thereafter  was  identical.  Table  28  contains  the  averag 
of  three  seasons'  records.  The  last  column  contains  the  weight 
the  50  seeds  planted  in  each  case. 

TABLE  28. 
Tomatoes—Larere  vs.  Small  Seed. 


The  small  seed  gave  ripe  fruit  four  days  earlier,  but  in  the  ear 
yield  the  plants  from  the  large  seed  gave  10  ounces  per  plant  mo 
than  was  obtained  from  the  small  seed  plants.  In  total  yields 
slight  difference  exists  in  favor  of  the  use  of  large  seed.  The  plan 
from  large  seed  yielded  a  smaller  percentage  of  culls  but  a  larg 
percentage  of  rotten  fruits.  The  after  care  of  the  plants  has  more 
do  with  the  yields  obtained  than  has  the  selection  of  seed. 

*  AnDual  Report  1898,  page  188. 
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LTOES— EARLY  AND  LATE  STARTING. 

8  considered  in  the  1898  report,*  starting  the  first 
th,  and  thereafter  every  ten  days  until  April  7th, 
rhe  results  were  not  definite.  This  question  of 
g  was  then  continued,  commencing  earlier  and 
3  between  starting  the  different  lots,  i.  e.,  February 
March  1st,  March  15th  and  April  1st.  The  seed- 
in  pots  as  occasion  demanded,  otherwise  the  treat- 
^as  identical.  Table  29  contains  the  results  of 
,  as  outlined. 


r. 


TABLE  29. 
latoes— Barly  and  Late  Startinfir. 


BLY  yULD. 

TOTAL  MABKBT- 
ABLB  PBUIT. 

CDLIS. 

BOTTBN. 

«i 

1 

1 

1 

i 

1 

^ 

'o 

1 

< 

1 

i 

•5 

i 

t 

■»i 

a 

1 

1 

1 

i 
1 

lbs.  01. 

OS. 

Ibi.  oz. 

oz. 

lbB.0Z. 

lbB.oz. 

9-4 

4.9 

no 

82-8 

66 

8-9 

19.4 

16 

8-0 

6.8 

»-2 

5.2 

116 

8^8 

48 

7-8 

16.2 

16 

8-8 

6.9 

8-7 

6.0 

107 

82-18 

42 

7-6 

17.8 

6 

1—1 

2.6 

6-8 

5.6 

89 

27-6 

41 

6-7 

18.4 

6 

1-6 

8.7 

7-12 

6.2 

87 

29-12 

24 

4-18 

12.9 

11 

2-11 

7.2 

V 


[  shows  the  number  of  times  the  plants  were 
the  size  of  pot  each  time.  The  second  column 
itarted  February  15th  and  March  1st  matured 
ime,  and  earlier  than  the  other  lots,  dating  from 
!n  early  yield  the  first  lot  exceeds  the  second  by 
tialf  ounce  per  plant,  too  small  an  increase  to  be 
lonsidering  the  extra  cost.     Considering  the  total 

>,  page  185. 
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yield,  the  second  lot,  started  February  15th,  gives  almost  el( 
ounces  per  plant  more  than  any  other  lot.  Those  started  March 
are  second  in  yield.  The  results  obtained  as  above  point  to 
latter  half  of  February  as  the  best  time  to  start  the  seed,  and  reqv 
handling  three  or  four  times. 
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department  during  the  past  year  has  been  chiefly  *    :  \ 

llowed  in  several  previous    years,   the  principal  '  ^        '  •    ^  ■ 

ation  being  as  follows  :  ; 

ige  crops,  including  crop  rotations,  cost  and  yield  t 

irarieties. 

)usine8s,  including  the  cost  of  production  and  sale  . 

lling  and  delivery.  ^  1 

j^ears,  daily  records  have  been  kept  by  the  dairy 

[  of  each  animal  has  been  analyzed  weekly,  the  '.' 

3  reported.  1  . 

-  five  years  considerable  time  has  been  given  to  V       . 

Ok  by  the  *'Babcock''  method,  the  number  of  \       *  , 

g  to  9,000.     In  addition  to  the  regular  work  in 

pies  have  frequently  been  sent  to  the  Station  by  '  ,      •  ! 

1  and  by  Breeders'  Associations. 

new  wing  was  built  to  the  main  dairy  bam,  a  * 

ih  is  given  in  this  report.  .J 

re  been  conducted  with  Oat  and  Pea  Straw,  Peed  ^ 

urpose  of  studying  their  relative  value  and  influ-  ,  r 

rth  of  animals.  ^ 

light  Lap  Cutaway  in  summer  seeding  was  made  v        i 

tperiment,  the  results  of  which  are  reported. 
:e  made  in  growing  cow  peas  and  com  for  silage, 
irther  study  of  the  feeding  value  of  this  combina- 

ve  been  conducted  with  seeding  grass  without  the 

I.     A  study  was  also  made  of  the  relative  value  of 

izers  in  the  production  of  grass. 

•e  made  in  constructing  farm  roads  of  different  . 

g  cinders,  gas  lime  and  stone  lime. 

}8S  in  relation  to  soil  exhaustion  has  been  studied 

»ars,  and  the  results  showing  the  gains  and  losses 

orted. 

(271) 
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Since  the  last  report  was  issued,  Bulletin  No.  148,  ^'Alfali 
Methods  of  Culture  and  Yields  per  Acre — Alfalfa  Protein  versus  Pc 
chased  Protein  in  Rations  for  Dairy  Cows,"  has  been  publishe 
The  bulletin  included  the  following  summary  : 


1.  The  successful  establishment  of  alfalfa  requires  : 

a.  That  the  surface  soil  shall  be  well  supplied  with  t 
mineral  elements,  lime,  phosphoric  acid  and  potac 

6.  That  during  the  early  growth  of  the  crop,  the  wee 
should  be  frequently  cut. 

c.  That  the  crops  should  be  harvested  preferably  just  bef( 
the  plants  are  in  blossom. 

2.  The  crop  is  well  adapted  for  soiling  and  for  hay.    The  average  jU 

of  green  forage  per  acre  for  three  years  (including  the  fi 
year),  was  18.27  tons,  equivalent  to  4.57  tons  of  hay.  T 
yield  the  third  year  from  five  cuttings  was  26.6  tons  of  gre 
forage,  equivalent  to  6.65  tons  of  hay,  costing  $3.69  per  tc 

3.  A  feeding  experiment  showed  that  the  protein  in  alfalfa  hay  coi 

be  successively  and  profitably  substituted  in  a  ration  for  dai 
cows  for  that  contained  in  wheat  bran  and  dried  brewe 
grains,  and  for  this  purpose  is  worth  $11.16  per  ton,  wh 
compared  with  the  wheat  bran  and  dried  brewers'  grain 
$17  per  ton. 

4.  The  use  of  alfalfa  hay  reduces  the  necessity  for  the  purchase 

protein  feeds. 

SOILING  CROPS,    1901. 

The  season  of  1901  was  generally  favorable  for  the  growth  of  fora 
crops;  With  the  exception  of  the  month  of  June  (rainfall  . 
inches),  crops  were  not  seriously  affected  by  drought.  Fifteen  kir 
of  forage  were  grown.  Some  new  varieties  tested  in  previous  ye 
were  given  further*  trial.  The  herd,  including  young  stock,  v 
.  equivalent  to  fifty  full-grown  animals.  The  arrangement  of  fon 
crops,  shown  in  Table  I.,  furnished  a  continuous  supply  from  U 
1st  until  November  1st.  About  one  and  one-half  tons  of  green  f 
age  were  cut  each  morning  to  supply  the  herd  for  the  day.  T 
was  fed  to  the  cows  in  a  two-acre  field,  where  they  were  tun 
every  morning  for  exercise.  The  amount  of  forage  fed  varied  acco 
ing  to  the  kind  of  fodder  and  the  requirements  of  the  individ 
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rerage  amount  per  day  was  practically  sixty  pound 
Idition  to  the  roughage  used  in  summer,  the  cows 
ation  mixed  in  the  following  proportion  : 

...•• 4  pounds. 

s'  grains...... ••••• 4       '* 

2       " 

ig  to  the  needs  of  the  individual  animals.  A  careful 
of  the  cost  of  producing  each  crop,  time  of  cutting 
the  yield  per  acre.  Data  concerning  crops  grown  in 
ed  in  the  following  table  : 

TABLB  I. 
Ck>8t  and  Yield  of  Soilingr  Crops. 


I. 

II 


4 
4 

4 

n 


Sept.  27,  *00 
Oct  8,  'CO 
May  14,  '98 
Sept  26,  '03 
July  16. 'CO 


{t} 
it] 

{\} 

I 

11 

2 
2 

{?  } 

1| 


o 

I* 


April   2...... 

•     ll...«. 

'     19..... 

May     2..... 

June  19.»... 
10 


10... 
July  10.- 

24.. 


6120 
500 


>00 


640 
600 

15  00 

12  00 

600 
800 
800 

680 
800 
420 


32  40 
240 

340 
420 

481 
596 

14  65 

25 

148 
450 
800 

6  76 
800 
225 


$4  90 
686 

12  85 

6  24 

746 
888 
888 

568 
542 
148 


8i      Sept    2.....     7  20  2  45   8  54 

Ts"" 


go 

III 


May      1-  7. 

7-19. 

"       1^28« 

"      26toJune  L. 

June     1-21. 

"       21-26. 

"       26  to  July    4. 

July      4-  9. 

^IL. 

11-22. 


"       22  to  Aug.   8. 


Aug.      8-19. 

"       1^25. 

"       25  to  Sept   1. 


Sept     1-16 

"      16  to  Oct    1.. 
Oct.      1-  5 


"         5-27. 

27  to  Nov.  1. 


9.4 
19.2 
11.1 
10.4 
42.8 

8.8 
12.4 

8.2 

2.1 
16.4 

17.7 

23.2 
8.8 
10.5 

24.4 

20.2 

8.0 

20.0 
6.2 


13  60 
7  40 


840 

7  80 


15U 
18  82 


42  50 

18  48 

14  94 
10  88 
988 

18  74 
16  42 
798 


18  19 
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GENERAL   REMARKS   CONCERNING  CROPS. 

Rye  and  Wheat, — Rye  is  our  first  forage  crop,  and  is  usually  ready 
for  cutting  the  first  week  in  May.  Four  acres  were  grown  for  soiling 
this  year.  The  yield  ranged  from  4.7  to  9.6  tons  per  acre,  and  avw- 
aged  7.2  tons. 

Wheat  follows  rye  very  closely  in  the  forage  rotation.  Two  acres 
were  grown  this  season.  The  yield  was  light,  owing  to  the  fodder 
being  cut  early  in  order  to  seed  the  land  to  other  crops.  The  average 
yield  of  wheat  was  5.2  tons  per  acre. 

Alfalfa, — The  acre  of  alfalfa  sown  May  14th,  1898,  was  cut  four 
times  this  season.  The  yield  at  each  cutting  was  as  follows  :  May 
19th,  11.14  tons;  July  9th,  2.8  tons;  August  11th,  1.17  tons  hay, 
equivalent  to  4.68  tons  green  forage ;  September  28th,  0.77  tons  hay, 
equivalent  to  3.08  tons  green  forage.  The  total  yield  for  the  year 
was  21.7  tons  of  green  forage.  The  following  table  shows  the  yield 
of  alfalfa  and  the  cost  per  acre  for  four  years  : 

TABLE   n. 
The  Yield  of  Alfalfa  and  the  Oost  Per  Acre  for  Four  Tears. 


First  year.„ 

Second  year 

Third  year „ 

Fourth  year. 


Total ...... 

Average.. 


2 

5 


May  14,  '98 


YIELD— TONS. 


a 


8.00 
20.21 
26.60 
21.70 


76.61 
19.18 


> 


2.00 
6.06 
6.65 
5.48 


19.18 
4.78 


98  65 


$8  65 


»9192 
4  86 
689 
521 


818  88 
460 


18  16 


83  15 


•d 

3.- 
s| 

If 


128  65 
20  88 

18  15 
17  76 


830  88 
20  10 


I 


25  89 
24  54 
23  98 


8110  56 
27  64 


*0n  hay  basis. 

Two  more  acres  of  alfalfa  were  seeded  May  5th,  1900,  as  an  experi- 
ment on  land  that  had  not  received  any  special  preparation  in  preyiouB 
years.     A  fair  stand  was  secured  at  the  start,  but  weeds  and  grass 
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Fig.  1. 
Sliowing  hill  of  Southern  White  Corn,  produced  from  one  see4. 
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Fig.  2. 
A  crop  of  Sorghum.    Yield,  14  tons  per  acre. 
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session  of  the  ground,  and  it  wa3  turned  under  the 
results  emphasize  the  fact  that  in  order  to  succeed 
ecessary  to  grow  a  cultivated  crop  for  several  years 
;  in  order  to  destroy  the  weeds, 
i  acres  of  alfalfa  were  also  seeded  this  spring  (1901) 
>le  conditions.  A  fair  stand  was  secured  and  the 
1,  November  6th. 

-This  plant  has  proved  very  valuable  in  the  forage 
vn  in  the  corn  in  July  at  a  small  expense,  and 
op  through  the  winter.  In  the  spring  the  clover 
(Vth  and  is  usually  ready  for  cutting  the  last  week 
1  yielded  42.8  tons  of  forage.  Crimson  clover  also 
ly.  Experiments  are  now  in  progress  to  test  its 
results  of  which  will  be  given  in  future  reports. 
Probably  no  forage  crop  is  more  commonly  grown 
oats  and  peas.  They  yield  well  when  there  is  a 
:  rainfall.  The  drought  in  June  retarded  their 
The  yield  on  four  acres  ranged  from  4.1  to  6.2 

Jom, — A  valuable  crop  for  mid-summer  feeding 
;il  the  first  frost.  In  favorable  seasons  two  crops 
\e  same  area.  Two  acres  were  planted  for  forage 
ed  at  the  rate  of  9.0  tons  per  acre. 
yy  Beans. — These  crops  are  rich  in  nitrogen,  and 
resisting  drought,  hence  they  occupy  an  important 
e  rotation.  Cow  peas  usually  produce  a  higher 
ans,  and  are  more  succulent.  This  season  the 
anged  from  8.0  to  10.5  ton,  while  the  soy  beans 
r  acre. 

—This  variety  has  been  grown  on  the  farm  for 
has  given  good  results.  In  favorable  seasons  a 
Kjured  in  forty  days.  The  average  yield  per  acre 
tons. 

ce  the  barnyard  millet,  this  crop  makes  a  rapid 
I  well  when  there  is  an  abundance  of  moisture, 
content  of  water,  its  feeding  value  is  not  as  great 
ariety.  When  allowed  to  mature,  the  yield  is 
han  barnyard  millet. 

3wing  to  drought  or  delay  in  seeding,  it  some- 
i  gaps  occur  in  the  forage  rotation  for  a  few  days, 
convenient  to  have  a  few  acres  of  mixed  grasses 
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or  clover  to  aid  in  keeping  up  a  continuous  supply  of  fo 
Animals  like  a  change  in  the  ration,  and  are  very  fond  of  this 
of  forage.     A  field  of  mixed  grasses  is  shown  in  Fig.  3. 

Barley, — ^This  is  the  latest  forage  we  feed  in  the  fall,  and 
seeded  in  August  it  usually  yields  well,  making  some  growth 
after  the  weather  becomes  cool.  The  yield  was  low  this  year,  fc 
reason  that  the  plots  were  not  seeded  until  September.  Two 
produced  5.2  tons. 

Special  Crops. 

While  Flint  Com. — A  very  desirable  variety  for  forage,  owing 
suckering  habit  and  vigorous  leafy  growth.  Yields  ranging  froi 
to  sixteen  tons  per  acre  have  been  secured.  Fig.  1  shows  a  1 
five  stalks,  produced  from  one  seed.  Four  of  the  stalks  have 
developed  ears. 

Oow  Peas  and  Kaffir  Com, — Two  acres  of  this  combination  of 
were  grown  this  season.     It  is  a  very  nutritious  fodder  and 
relished  by  dairy  animals.     The  two  acres  yielded  24.4  tons. 

Sorghum, — This  plant  was  grown  for  the  first  time  in  189J 
yielded  12.8  tons  per  acre.  It  was  given  a  further  trial  this  s< 
and  yielded  14.0  tons  per  acre.  Sorghum  contains  a  high  cent 
water  (85.19  per  cent.),  and  is  much  inferior  to  Indian  com  in 
ing  value.  It  has  one  advantage,  however,  over  many  of  our  \ 
crops,  in  that  it  thrives  well  in  a  dry  season.  The  entire  cro 
year  was  put  into  the  silo.     A  crop  of  sorghum  is  shown  in  Fig 


Oow  Peat  and  Cora  as  a  Silaso  Crop. 

This  combination  of  crops  was  grown  as  an  experiment,  the  < 
being  (1)  to  see  whether  the  two  crops  could  be  cut  together  \ 
com  harvester ;  (2)  to  place  the  mixture  in  the  silo  and  stui 
keeping  qualities  and  feeding  value. 

The  corn  (Southern  White)  was  planted  June  23d,  in  drills, 
and  one-half  feet  apart,  the  stalks  standing  nine  inches  apart : 
driU.  After  the  first  cultivation  (July  17th),  cow  peas  (Wond 
were  planted  in  drills  as  near  the  com  as  possible,  at  the  rate  < 
peck  per  acre.  Fig.  6  shows  the  crop  just  before  harvesting  (Se 
ber  26th).  Both  the  com  and  cow  peas  made  a  vigorous  growt 
corn  acting  as  a  support  for  the  peas.  It  is  believed,  howevei 
it  would  be  a  better  plan  to  plant  the  cow  peas  and  com  at  the 
time.     The  crop  was  cut  with  a  com  harvester,  which  boui 
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iie  corn  without  any  difficulty.  Further,  no  diffi- 
nced  in  running  the  two  crops  through  the  silage 
>y  and  it  is  believed  that  this  combination  of  crops 
ible  ration  for  dairy  animals.  At  this  time,  how- 
\Ae  to  report  upon  its  keeping  qualities  and  feeding 
ilts  may  be  expected  in  further  reports. 


Th«  RisHt  Lap  Cutaway. 

•I 
akes  the  place  of  a  plow  and  was  used  in  seeding  [ 

■age  crops  this  season.     Fig.  7  shows  the  cutaway 

ive  turning  disks,  twenty-four  inches  in  diameter,  ; 

sted  to  cut  from  three  to  six  inches  deep.     Five  ^ 

le  left  side  cut  the  surface  soil  and  prepare  it  for 

lich  follow.     The  machine  is  drawn  by  four  horses 

c  much  more  rapidly  than  the  ordinary  plow.     It  ; 

3  (1)  of  preparing  the  ground  at  one  operation,  ■    / 

and  expense  ;  (2)  it  pulverizes  the  soil  to  such  a 

moisture  is  retained  than  when  the  ordinary  plow 

utaway  can  be  used  to  prepare  ground  which  has 

3  plow,  and  for  this  reason  is  particularly  valuable. 

p  of  cow  peas  and  Kaffir  corn  put  in  with  this 

Dp  followed  oats  and  peas,  and  yielded  12.2  tons 


Se^dtag  QrauB  Witkout  Grain, 

acres  was  seeded  to  grass  September  20th,  1900, 
s  and  peas  had  been  removed.  The  land  was  pre- 
ig  and  rolling  alternately  until  the  soil  was  solid, 
seed  bed.  A  mixture  containing  the  following 
^as  used  per  acre  :  7.5  pounds  timothy,  5  pounds 
alsitke  clover,  5  pounds  red  clover  and  1.5  pounds 
yrass.  Six  of  the  nine  acres  had  received  manure  at 
^ns  per  acre,  and  acid  phosphate  at  the  rate  of  150 
at  the  time  of  seeding  the  oats  and  peas.  The 
cres  received  an  application  of  300  pounds  of  fer- 
ixed,  in  the  following  proportion  : 

-ate  of  soda, 
ind  bone, 
iate  of  potash. 
i  phosphate. 
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The  seed  came  up  well,  and  as  the  conditions  were  favorable,  gr 
nicely  throughout  the  late  summer  and  fall.  The  grasses  show 
an  excellent  stand  in  the  spring,  but  only  a  small  percentage  of  1 
clovers  survived  the  winter.  Early  in  the  spring  the  six  acres,  p 
viously  treated  with  yard  manure,  received  another  application 
the  rate  of  5  tons  per  acre,  while  the  three  fertilized  plots  recei\ 
350  pounds  per  acre,  of  the  following  mixture  : 

150  pounds  of  groond  bone. 
100      **       "    mariate  of  potash. 
100      "      "   nitrate  of  soda. 

The  crop  grew  remarkably  well  on  the  whole  field,  lodging  on  p 
tions  of  the  fertilized  plots.  Cutting  began  June  26th,  and  1 
average  yield  of  cured  hay  per  acre  on  the  manured  plots  was  i 
tons,  and  on  the  fertilized  plots  3.11  tons.  A  second  crop  was  a 
secured  in  October,  which  was  fed  green  to  the  dairy  herd.  Th 
results  show  that  it  is  possible,  by  thoroughly  preparing  the  soil  a 
applying  a  liberal  amount  of  either  manure  or  fertilizer,  to  secure 
good  crop  of  hay  without  a  grain  crop.  Fig.  9  shows  the  hay  fi( 
at  time  of  harvesting. 

EzpariniMit   With  Feeding   Oat   and    Pea   Feed   and   Straw   Ten 

Oat  and  Pea  Hay. 

The  increase  in  the  price  of  feeds  commonly  used  in  the  dai 
naturally  causes  the  dairyman  to  look  about  for  some  bye-prodi 
in  manufactories,  or  some  food  that  can  be  produced  on  the  farm 
take  the  place  of  the  high-priced  feeds,  which  in  previous  years 
has  purchased  at  a  much  lower  figure.  There  are  many  crops  H 
can  be  produced  on  the  farm,  such  as  alfalfa,  crimson  clover,  oi 
and  peas,  and  cow  peas,  which  make  excellent  hay.'  These  crops  s 
rich  in  nitrogen,  and  will,  in  a  large  measure,  take  the  place  of  pi 
chased  feeds. 

The  object  of -^his  experiment  with  Oat  and  Pea  Peed  and  Stn 
and  Oat  and  Pea  Hay  was  to  study  the  relative  value  of  these  foo 
and  their  influence  upon  : 

I.  The  Yield  of  Milk. 
II.  The  Composition  of  Milk. 

III.  The  Economic  Production  of  Milk  and  Butter. 

IV.  The  Individual  Animals. 

The  experiment  began  December  14th  and  continued  throu] 
January  12th — thirty  days.     Four  cows  were  included  in  the  t« 
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s  of  two  cows  each.     At  the  beginning  of  the  test,  the 
^f  the  cows  in  Lot  I.,  was  985  pounds,  and  in  Lot  11. , 


The  Rations  Used. 


u 

5 
Q 

lb3. 

7.69 
4.72 
6.31 
2.76 

2L.48 

TOTAL. 

•** 

A   FEED  AND 
RATION. 

1      2 

!   ^ 

lbs. 
.51 

.25 

1.17 
1.27 

^ 

£ 

II 

lbs. 
5.10 

4.00 

4.54 

,89 

14.53 

1.2 
^■5 

lbs. 
.24 

.10 

.27 
.38 

Pea  Straw 

Pea  Feed 

eed  Meal 

3.20 

.99 

1:5.2 

Oat  and  Pea  Hay  Ration. 


Pea  Hay  . 

eed  Meal.. 


7.69 

.51 

24 

5.10 

13.22 

123 

.37 

10.57 

276 

1.27 

.38 

.89 

23  67 

3.01 

.99 

16.56 

1:6.0 


ns  contained  practically  the  same  amount  of  protein 
le  dry  matter  and  carbohydrates  were  slightly  greater 
1.     The  nutritive  ratio  in  the  Oat  and  Pea  Feed  and 
estimated  at  1:5.2  and  1:6.0,  respectively. 


I.    THE   YIELD   OF   MILK   AND    FAT. 

I  each  cow  was  weighed  daily,  and  sampled  and  ana- 
ek,  to  obtain  percentage  of  butter  fat.  Table  III. 
yield  of  milk  and  its  composition,  as  well  as  the  total 
d  of  fat  per  cow  during  each  period  of  the  test. 
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TABLE  III. 


liOt  I.— First  Period. 

OAT  AND  PBA  FEED  AMD  8TBAW. 


Lot  H.— First  Period. 

OAT  AND  PEA  HAY. 


December  14... 
16«. 
1«... 
J7... 
18... 
19... 
20... 
21.« 
23... 
28... 
24... 
26... 
28... 
27... 
28... 

Total 

Average... 


cow  HO.  1. 


Ibe. 

27.9 

29.2 

29.8 

80.7 

80.0 

80.9 

29.4 

28.8 

80.8 

29.1 

80.4 

29.0 

81.8^.. 

29.9 

29.1 


448.4 
29.8 


p.  c 


4.8 


4.8 


4.80 


lbs. 


8.98 


10.26 


19.19 
1.28 


cow  NO.  2. 


Ibe. 

28.8 

80.9 

80.0 

88.8 

80.7 

81.7 

82.6 

81.2 

82.6 

80.8 

88.8 

80.9 

84.5 

88.8 

88.6 


478.4 
81 


p.C. 


4.6 


4.4 


4.49 


Ibe. 


10.02 


11.47 


21.49 
1.48 


cow  NO.  8. 


3 

i 

t 

Ibe 

p.  c. 

lbs. 

80.6 

....M. 

81.6 

Jl, — 



81 .( 

.•■•••M. 

M.M.- 

S2.8 

...MM*< 

M..M.. 

80.1 

...M.M 

,„ 

81.4 

...... 



81.1 

4.6 

10.C4 

81.1 

...•MM. 

81.1 



......... 

28.9 

......... 

82.9 

...MM. 

81.4 

...MM.. 

M.MM. 

81  6 

...MM. 

27.9 

...MM.- 

M...M.- 

29.6 

4.7 

11.49 

462.6 

21.68 

80.^ 

4.66 

1.44 

cow  NO.  4 


lbs. 

20.4 

19.9 

20.7 

'20.6 

19.0 

18.8 

18.6 

18.4 

19.8 

18.9 

18.7 

18.4 

18.2 

18.0 

19.1 


287.6 
19.2 


P.O. 


4.1 


4.1 


4.10 


I«ot  I.— Second  Period. 

OAT  AND  PEA  HAT. 


liOt  n.— Second  Period. 

OAT  AND  PBA  PEED  AND  ffTRJlW. 


December  29» 

80« 

81.. 

January       1.. 

2.. 

8.. 

4.. 

6.. 

6.. 

7.. 

8. 

9.. 
10.. 
11.. 
12.. 


29.1 
27.8 
27.6 
27.8 
27.6 
27.6 
26.8 
29.0 
28.4 
27.2 
27.1 
28.4 
28.9 
27.7 
26.7 


Total 416.2 

ATerage...     27.7 


4.2 


4.8 


4.26 


8.10 


9.61 


17.71 
1.18 


80.9 

80.4 

82.6 

81 

81.6 

82.6 

88.4 

82.4 

82.0 

82.8 

88.0 

88.6 

82.4 

82.6 

81.7 


482.8 
82.2 


4.1 


4.0 


4.06 


9.12 


10.42 


19.64 
1.80 


81.0 
28.8 
81.8 
29.9 
80.4 
82.8 
88.2 
82.2 
80.8 
88.1 
82.0 
81.4 
82.8 
83.1 
81.6 


473.4 
81.6 


4.6 


9.98 


4.6 

11.80 

4.60 

21.78 
1.46 

19.2 



19.9 

20.8 

17.7 

21.1 

19.0 

19.9 

4.2 

20.0 

19.0 

19.8 

19.4 

...MM.. 

19.2 

19.3 

19.7 

...MM*. 

20.2 

*•« 

298.7 

19.6 

4.2 
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2,  coDstituting  Lot  I.,  were  fed  during  the  first 
4th  to  28th,  inclusive,  on  the  Oat  and  Pea  Peed 
md  cows  Nos.  3  and  4  were  fed  during  the  same 
ind  Pea  Hay  Ration.  In  order  to  equalize  the 
lactation,  the  rations  were  reversed  at  the  end  of 
ecember  28th),  and,  beginning  with  December 
g  through  January  12th,  Lot  I.  received  the  Oat 
ot  II.  the  Oat  and  Pea  Feed  and  Straw  Ration.  It 
the  case  of  Lot  I.  that  cow  No.  1  lost  2. 1  pounds, 
i  cow  No.  2  gained  .3  pounds,  or  .009  per  cent., 
the  Oat  and  Pea  Feed  and  Straw  Ration  to  the 
tation.  In  Lot  IL,  cow  No.  3  increased  in  milk 
>f  .8  pounds,  or  2.6  per  cent ,  and  in  case  of  No. 
day,  or  2.1  per  cent,  when  changed  from  the  Oat 
n  to  the  Oat  and  Pea  Feed  and  Straw  Ration, 
shows  the  total  yield  of  milk  and  butter  fat  from 

TABLE  IV. 
Summary  of  the  Test. 


OAT  AND  PIA  F«ED  AMD 
8TBAW  RATION. 

OAT  AND  PEA  HAY  EATION. 

i 

i 

n 

i 

94 

i 

1 

1 

lbs. 

p.  c. 

ib«. 

lbs. 

Ibe. 

p.  c. 

Ibe. 

Ibfl. 

446.4 

4.80 

19.19 

22.89 

416.2 

4.26 

17.71 

20.66 

.     478.4 

4.49 

21.49 

25.07 

482.8 

4.05 

19.54 

22.80 

.     478.4 

4.60 

21.78 

26.41 

462.6 

4.65 

21.58 

25.12 

.    :m.7 

4.20 

12.82 

14.87 

287.5 
1.649.1 

4.10 

11.79 

18.75 

.  1,891.9 

4.42 

74.78 

87.24 

4.28 

70.57 

82.88 

shows  that  42.8  pounds,  or  2.6  percent,  more 
nds,  or  5.96  per  cent,  more  fat,  were  produced 
ea  Feed  Ration  than  from  the  Oat  and  If  ea  Hay 


Digiti 


zed  by  Google. 


282 


NEW  JERSEY  STATE  AGRICULTURAL 


II.    THE   COMPOSITION   OF  THE   MILK. 


A  study  of  the  summary  indicates  that  the  composition  of 
milk  was  not  materially  influenced  when  the  cows  were  chani 
from  the  Oat  and  Pea  Feed  Ration  to  the  Hay  Ration,  or  the  revei 
The  following  tabulation  will  show  this  more  clearly  : 


OAT  AND  PEA  PEED 

AND  STRAW 

BATION. 

OAT   AKD   PEA    I 
RATION. 

Cow  No.  1 

Per  cent  fat. 
4.80 

4.49 

4.60 

4.20 

Per  cent,  fat 
4  26 

CJow  No.  2. 

4.05 

Clow  No.  8 

4  65 

Cow  No.  4 

410 

Average 

4.40 

4.27 

Cows  Nos.  1,  2  and  4  showed  a  slightly  higher  percentage  of 
when  fed  the  Oat  and  Pea  Feed  Ration,  while  cow  No.  3  was  .05  ] 
cent,  ahead  on  the  Hay  Ration.     The  average  for  the  four  cows 
slightly  in  favor  of  the  Oat  and  Pea  Feed  Ration. 


III.    THE  COST  OF  MILK   AND   BUTTER    FROM   THE   TWO   RATIONS. 

The  cost  of  producing  milk  and  butter  from  the  two  rations  I 
been  calculated,  using  as  a  basis  the  actual  cost  of  producing  t 
foods,  namely,  $8.24  per  ton  for  Oat  and  Pea  Hay  $6  per  ton  ] 
Oat  and  Pea  Straw,  $22.60  per  ton  for  Oat  and  Pea  Feed  and  $2,. 
per  ton  for  silage.  The  cotton-seed  meal  was  purchased  for  ? 
per  ton. 
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mmed  and  the  Yield  and  Cost  of  the  Milk  and 
Butter  Product. 


FOOD  CONSfTMED  PBR 
COW  PER  DAY. 

YIBU) 

OF— 

COST  TO 
PBODUCE. 

1 

ft 

■d 

I 

•d 

•d      ? 

f 

1 

1 

*i  tf  -M  >. 

o 

M 

s 

s 

5 

9 

rf»^   dog   tf^  o'*' 

o 

3 

i 

'A 

00 

Oto  OfljO^ 

OH 

o 

9 

n 

i-i 

lbs 

lbs. 

lbs 

lbs. 

lbs. 

cts 

lbs. 

lbs. 

cts. 

cts. 

straw 

80 

RO 

h 

7 

R 

19.36 

1,691.9 
1,649.1 

87  21 

61  6 

11  9 

X 

80 

80 

14 

8 

18.72 

82.83 

49.9 

10.0 

e  table,  the  cost  of  food  used  to  produce  100  pounds 
ind  of  butter  was  61.6  cents  and  11.9  cents  respect- 
and  Pea  Feed  and  Straw  Ration,  and  49.9  cents  and 
e  Oat  and  Pea  Hay  Ration.  A  comparison  of  the 
uct  from  the  two  rations  is  given  in  the  following 


Uilk 
produced, 
lbs. 
1  Straw 

1,691.9 

tion....  1,649.1 


Cost  per 

hundred, 

cts. 

61.6 
49.9 


Total 

cost. 

$10  42 
8  23 


Value  at 
Sets.  qt. 

$23  61 
23  01 


Difference 

between  cost 

and  selling 

price. 

$13  19 

14  78 


rved  that  while  more  milk  was  produced  from  the 
ed  and  Straw  Ration,  this  increase  was  more  than 
>j  the  greater  cost  of  production,  hence  the  Oat  and 
eally  proved  the  more  profitable.  The  gain  from  the 
[  and  Straw  Ration  and  the  Oat  and  Pett  Hay  Ration 
Dod  is  shown  to  be  $13.19  and  S14.78  respectively, 
59  in  favor  of  the  Oat  and  Pea  Hay  Ration.  Apply- 
o  a  herd  of  thirty  cows,  the  gain  of  the  Oat  and  Pea 
'  the  Oat  and  Pea  Feed  and  Straw  Ration  would 
per  month.  The  results  of  these  experiments  indi- 
.  Pea  Hay  will  not  only  take  the  place  of  feeds  to 
it  will  also  produce  milk  more  economically. 
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IV.    THE   INDIVIDUAL   ANIMALS. 


The  weights  of  the  cows  were  taken  at  the  beginning  and  clo 
each  test.  The  following  tabulation  shows  the  weights  at  the  < 
of  the  feeding  tests,  with  the  different  rations  : 


OAT  AND  PEA  FEED 

AND  STRAW 

RATION. 

OAT  AND  PJ 
IIAY  RATIO 

Cow  No.  1..... 

960 
1,015 

1,070 
970 

985 

Cow  No.  2 

1,000 

1,080 

975 

Cow  No.  3 

Cow  No.  4 

Total 

4,015 
1,004 

4,040 
1,010 

Average..... 

The  above  shows  that  cows  Nos.  1,  3  and  4  made  the  largest  j 
on  the  Oat  and  Pea  Hay  Ration,  while  cow  No.  2  gained  moi 
the  Feed  Ration.  The  average  gain  for  the  cows,  taken  as  a  wi 
shows  six  pounds  in  favor  of  the  Oat  and  Pea  Hay  Ration- 
experiments  in  growing  oats  and  peas  for  grain  and  hay,  see  sle 
report  for  1900,  page  264. 

Farm  Roads. 

The  results  of  some  experiments  in  building  roads  about  the  Co 
Farm  during  the  past  three  years  may  be  of  interest.  A  numb 
the  factories  in  New  Brunswick  have  a  large  supply  of  cinders  tc 
pose  of  daily,  and  these  can  usually  be  obtained  without  exp( 
except  cartage.  This  material  was  found  valuable  for  road  cons 
tion,  and  was  used  as  a  basis  of  three  experiments. 

I.  Roads  Made  of  Cinders. 
11.  Roads  Made  of  Cinders  and  Gas  Lime. 
III.  Roads  Made  of  Cinders  and  Stone  Lime. 


Digiti 


zed  by  Google 


I. 


Digiti 


zed  by  Google 


■■m 


v..      •    - 

.     '  k,**  '   '  • 

i 


*  '  Jt  -^ 


.  -r 


;:•   ^   . 


;  1  -. 


>    it. 


Digiti 


zed  by  Google 


Digitized  by 


Digitized  by 


Google 


PERIMENT  STATION  REPORT. 


I.    ROADS   MADE   OF   CINDERS. 


285 


ence  in  road  making  was  with  cinders  alone.  The 
e  about  fifteen  feet  wide,  with  side  ditches  sufladent 
.     The  road  was  elevated  in  the  center  and  sloped 

the  ditches,  the  thickness  of  the  cinders  in  the 
L  seven  to  nine  inches.  It  was  always  dry,  and 
ell  for  a  short  time,  but  needed  frequent  repairs, 
that  the  cinders  soon  wore  to  a  fine  dust,  allowing 
ough  ;  furthermore,  where  cinders  were  used  alone 

the  water,  hence  washed  out  readily. 

►ADS   MADE   OF   CINDERS   AND   GAS   LIME. 

Dnstructed  in  the  same  manner  as  the  cinder  road, 
ible  fall,  as  shown  in  Fig.  10.  Gas  lime,  costing 
jhel,  was  mixed  with  the  cinders,  in  the  proportion 
bulk).  A  stream  of  water  was  allowed  to  run  on 
it  was  being  mixed,  to  aid  in  packing.  The  mix- 
uled  to  the  road-bed  and  properly  graded,  care 
ild  the  center  high  enough  to  shed  water  readily, 
I  rolled  with  a  heavy  roller  until  compact.  This 
1  used  three  years,  during  which  time  it  has  been 
ds  of  vehicles,  heavy  and  light,  and  is  in  good  con- 
>  repairs  have  been  made  on  it  since  it  was  built. 

but  one  objection  to  this  form  of  farm  road,  viz., 
me,  which  in  damp  weather  is  sometimes  a  little 

obviate  this  objection  we  substituted  stone  lime 

U)8   MADE   OF   CINDERS   AND   STONE   LIME. 

jtructed  of  cinders  and  stone  lime  (slacked),  in  the 
le  road  described  above.  The  stone  lime,  however, 
expensive,  costing  twelve  cents  per  bushel.  This 
se  one  year,  and  has  stood  the  wear  and  tear  equally 
Lime  ;  in  fact,  there  does  not  seem  to  be  much  dif- 
ability  of  the  two  roads.  Where  the  road  is  not 
•house,  the  gas  lime  and  cinders  seem  to  answer  all 
of  a  road  for  general  farm  traffic ;  but  if  the  road 
dwelling-houses,  the  stone  lime  will  be  preferable, 
►ad  constructed  of  stone  lime  and  cinders. 
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Description  of  tlie  Wow  Wing  of  the  Dairj  BanI 

A  gradual  increase  in  the  dairy  herd,  and  the  need  of  better  c 
ters  for  the  bulls  and  young  s^ook,  made  it  necessary  to  buil< 
addition  to  the  dairy  bam  last  spritig.  The  building  is  a  fi 
structure  (Figs.  12  and  13),  38  feet  long  by  32  feet  wide,  pro]« 
at  right  angles  from  the  main  barn.  It  is  one  story  high,  th< 
connecting  with  the  second  story  of  the  main  building,  so  that  a 
foods  can  easily  be  transferred  to  the  feeding  floor  of  the  new  struci 

Main  Floor, — The  plan  of  the  main  floor  is  shown  in  Fig.  15. 
ceiling  is  sheathed  with  matched  lumber.      The  floor  is  mac 
Portland  cement  and  coarse  gravel  (one  part  to  eight),  three  in 
thick.     This  is  covered  with  a  layer  of  Portland  cement  one 
thick,  making  the  total  thickness  of  the  floor  four  inches, 
manure  gutters  are  sixteen  inches  wide  and  five  inches  deep 
slightly  sloping  surface  in  the  stalls  and  gutters  leads  all  wat4 
the  trap-doors,  where  it  is  conducted  to  cemented  tanks  below. 

Mangers. — The  mangers  are  built  in  and  composed  of  the  i 
material  as  the  floor.  A  cross-section  of  the  floor  and  mangers  o; 
stable  is  shown  in  Fig.  16.  The  depth  of  the  manger  is  three  in 
in  the  center,  rounding  up  to  the  level  of  the  floor.  The  wid 
one  foot  ten  inches.  It  is  used  only  as  a  feeding  manger,  the  v 
being  supplied  in  individual  basins,  which  work  automatically. 

Stalls. — The  stable  contains  thirteen  stalls  in  two  rows,  which 
each  other,  besides  two  special  stalls  for  bulls  and  two  box  el 
which  may  be  used  either  for  calves  or  for  older  animals.  The  i 
ing  floor  is  seven  feet  wide.  The  two  bull  stalls,  as  well  as  the 
pens,  are  constructed  of  spruce  posts,  with  frame- work  of  gae-j 
(Fig.  14.) 

The  cows  are  fastened  simply  with  a  bow  chain,  attached  on  c 
side  to  a  spruce  post  five  inche«  in  diameter.     (Fig.  14.) 

The  bull  stalls  are  connected  with  outside  pens,  12x26  feet^  w 
the  animals  are  turned  out  every  day  for  exercise. 

Basement. — Under  the  barn  is  a  basement  divided  into  two  ro< 
one  of  which  is  used  for  storing  wagons  and  farm  tools,  while 
other  contains  the  manure  pits.  These  pits  are  frequently  dtt 
but  the  cement  floor  above  prevents  odors  from  reaching  the  t 
floor  ;  hence  the  arrangement  is  a  sanitary  one. 

Ventilation. — The  system  of  ventilation  originated  by  Prof.  1 
was  used  in  this  barn,  and  is  shown  in  Fig.  16.  A  single  ventiln 
flue  (DE)  rises  above  the  roof  of  the  barn,  and  is  divided  below 
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lAD),  which  terminate  near  the  level  of  the 
3ese  openings  are  provided  with  valves,  which 
)sed  at  will.  Two  other  ventilators  are  placed 
hen  the  stable  is  too  warm,  but  are  provided 
i  at  other  times.  C  is  a  direct  ventilator,  lead- 
t  and  opening  from  the  ceiling,  to  admit  a  cur- 
11  times  to  the  main  shaft,  to  help  force  the 
ting  shafts  are  made  of  matched  boards  care- 
le  flue  is  airtight  They  are  6x16  inches  and 
bove  the  roof,  three  feet  square, 
the  stable  on  either  side  of  the  bam,  as  shown 
I  the  foul  air  is' sent  out  at  AA. 
rcular  in  form,  twelve  feet  inside  diameter  and 

a  brick  foundation  ten  inches  wide,  carried 
rface  of  the  ground.  The  bottom  is  cemented 
he  sills,  which  are  made  of  2  x  6  studding,  cut 
lius  of  the  silo  circle,  imbedded  in  mortar  and 
rhe  plates  are  made  in  the  same  way  and 
h  are  2x6  and  18  inches  apart.  The  lining 
leeses  of  half  inch  boards  (the  inner  layer  of 
one  of  spruce),  with  tarred  paper  between, 
ts  tar  and  gasoline,  mixed  in  the  proportion  of 
)n8i8ts  of  one  layer  of  inch  hemlock  boards, 
een  studs  and  covered  with  cedar  shingles. 
each  stud  and  covered  with  wire  netting  (Fig. 
Dn  of  air  between  the  siding  and  lining,  which 
i  the  latter.    The  structure  is  roofed  as  shown, 

for  filling  and  with  ventilating  cap,  and  is 
I  passage,  also  roofed.  The  silo  is  emptied  by 
iter  method  *'  of  continuous  opening,  the  silage 
iute  two  feet  square,  upon  the  floor  of  the  pas- 
.  it  is  conveyed  to  the  mangers  of  the  animals. 


Cost  of  Froduoing  MDk. 

,  1896,  records  have  been  kept  of  the  cost  of 
nt  and  cost  of  foods  eaten  by  the  dairy  herd, 
Ik  produced  by  each  cow.  The  cost  of  produc- 
^ears  has  been  published  in  the  annual  reports, 
ending  April  1st,  1901,  is  here  reported.  The 
ows. 
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TABLE  IV. 

The  Kind,  Amount  and  Oost  of  Foods  for  Thirty  Ck>'w^8  fo 
Tear,  April  1st,  1900,  to  April  1st,  1901. 

Amount  Fed.       Cost 

IbB.  per  ton.         Total. 

Wheat  bran   34,000  |18  00  (288  00 

Dried  brewers*  grain 26,100  14  60  189  23 

Ck)m  meal 15,000  21  00  167  50 

Linseed  meal 1,800  28  00  26  20 

Cottonseed  meal 9,000  27  00  12160 

Pea  meal 2,000  18  00  18  00 

Costs  of  feed $799  4 

Boiling  Crops 360,000  $1  20      $216  00 

Silage 200,000  2  60        260  00 

Dried  cornstalks 20,000  4  00  40  00 

Hay 30,000  6  34  80  10 

Kooghage 1686  1 

Total  cost  of  food 1,385  6 

Total  cost  of  food $1,386  63 

Cost  per  cow  per  day 12.66 

Costof  feeds 799  43 

Cost  per  cow  per  day 7.30 

Cost  of  roaghage ^ 686  10 

Cost  per  cow  per  day. 5.36 

Total  yield  of  milk 89,861  quarts. 

Average  per  cow  per  day ^ 8.26  ** 

Cost  of  food  per  quart 1.64  cents. 

Cost  of  feed  per  quart .89      " 

Cost  of  roughage  per  quart .66      " 

The  cost  of  feeds  represents  what  was  actually  paid.  The  < 
hay,  cornstalks  and  soiling  crops  represents  the  actual  cost  of 
seed  and  manure,  the  farm  manure  being  charged  at  the  i 
$1.50  per  ton. 

The  average  cost  of  the  daily  ration  was  12.65  cents,  of  whi 
cents  or  57.7  is  due  to  purchased  feed  and  5.85  cents  or  42 
cent,  to  the  cost  of  farm  crops.  The  total  cost  of  producing 
including  the  cost  of  labor,  and  the  interest  on  and  decrease  i 
value  of  the  herd  are  given,  the  latter  item  being  estimated. 
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TOTAii  coer  OP  produoino  milk.  ' 

ktement ....«•  11,886  63  ' 

$600  00  V      , 

le  herd,  at  6  per  cent 60  00 

ue  herd,  at  6  per  cent 60  00  i 

720  00  •        J.    ;  ] 

$2,105  63  .    ^  ! 

r  quart  of  milk 1.54  cents.  '  i 

id  interest  per  quart  of  milk 80     " 

(t  per  quart 2  34  cents. 

rights  per  quart  of  milk,  as  put  up  in  bottles  for  ' 
}  pounds,  hence  the  total  weight  of  milk,  195,875  4. 

alent  to  89,851  quarts.  The  cost  per  hundred  was, 
At  $1  per  hundred,  the  price  received  in  rural  ] 

its  from  the  business,   if  any,  must  be  iu  the  i  i 

calculation  of  the  cost  of  farm  foods,  the  manure  !  i 

)  rate  of  $1.50  per  ton.  The  amount  produced  by 
he  year  was  330  tons.     In  selling  milk  at  $1  per  .  I 

ipts  are  $146.78  less  than  the  expenses.  Deduct- 
brom  the  actual  charges  made  for  the  manure,  in 
le  crop — $1.50  per  ton — ^there  remains  $348.22, 
the  profits  from  thirty  cows — an  amount  too  small 
ess  pay. 

er  quart,  the  price  that  could  have  been  received  at  ,     ] 

ipts  would  have  amounted  to  $2,695.53.  Deduct- 
rchased  feeds,  labor  and  interest,  and  decrease  in 
erd,  amounting  to  $1,519.43,  we  have  a  balance  of 
represents  the  value  of  the  home-grown  produce ; 
,  at  three  cents  per  quart,  the  farm  would  sell  its 
uce  at  profitable  prices,  namely,  $2.45  for  soiling 
^e,  $10.47  for  hay  and  $8  per  ton  for  dried  corn  c 

the  crops  over  cost  of  production  of  $1.25  per  ton 
»2. 50  for  silage,  $5.13  for  hay  and  $4  for  dried  corn 
additional  gain  represented  by  330  tons  of  manure, 
lestion  of  profit  from  another  standpoint,  we  will 
[airy man  performs  the  work  himself.  Deducting, 
1  of  labor,  which  amounted  to  $600,  from  the  total  ; 

1  ($2,105.53),  we  have  a  balance  of  $1,505.53.  : 

mt  by  the  total  pounds  of  milk  produced  ( 196, 875),  I 

19 
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we  find  the  cost  per  hundred  76.9  cents.  The  difference,  thei 
between  the  cost  and  selling  price  of  the  milk  represents  the 
man's  profits  from  the  business  when  he  performs  the  work  hi 
Assuming  that  the  milk  produced  by  the  above  thirty  cow 
been  sold  for  $1  per  hundred,  a  profit  of  23.1  cents  would  hav( 
realized  in  every  hundred  pounds,  or  a  total  of  $452.47  tor  the 
production,  besides  the  additional  gain  represented  by  330  t 
manure.  At  three  cents  per  quart,  the  profits  would  have  amo 
to  $1,190,  besides  the  additional  gain  represented  by  the  manu 
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TABLE  V. 
Averafire  Oost  of  Produoinfir  Milk  for  Five  Teeirs. 


1 

MILK  PBODUCBD. 

1 

2 
"3 

COST  PER  COW 
FEB  DAY. 

COST  PER  QUA] 
XILK  OF- 

YEAR. 

^ 

■;; 

9 

o 

•d 

1 

00 

Quarts. 

g&f 

1 

1 

3 

4 

s? 

II 

^ 

-- 

il 

e 

« 

cts 

& 

& 

Ss 

lbs. 

cts. 

Cts. 

cts. 

cts. 

cts 

1896 

?3 

141,617 
154,768 

61,916 
70.990 

6,168 
6,191 

4.99 

6.61 

11.60 

616 

8>5 

1897 

25 

5.06 

6.8S 

11.44 

.650 

.820 

1898 « 

25 

172,726 

79,282 

6,911 

6.58 

6.16 

12.69 

.750 

.710 

1899..... 

80 

193,816 

90,984 

6.612 

6.65 

6.68 

18.2i 

.800 

.790 

1900 

80 

195,875 

89,851 

6,629 
6,479 

7.30 

5.85 

12.63 

.890 

.650 

Ayf^mfflt ,.,„„„ ..... 

172,646 

79,195 

6.11 

6.21 

12.82 

.747 

.766 

The  average  production  per  year  for  th  e  five  years  is  shown 
172,646  pounds,  equivalent  to  79,195  quarts.    The  average  yiel 
cow  was  6,479  pounds.     The  average  cost  of  food  per  cowpe 
was  12.32  cents,  of  which  6. 11,  or  49.6  per  cent,  is  due  to  purcl 
feeds,  and  6.21,  or  50.4  per  cent.,  to  the  cost  of  farm  crops, 
average  cost  per  quart  of  milk  for  the  five  years,  including  food, 
and  interest  and  decrease  in  the  value  of  the  herd,  is  shown 
2.38  cents. 
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SOILING   CROP    ROTATION. 

of  crops,  shown  in  Table  VI.,  furnished  a  con- 
forage  for  the  dairy  herd  from  May  Ist  until 
I  the  exception  of  two  weeks  in  October,  when 
fed.  The  red  clover  on  acre  1,  the  rye  on  acres 
peas  and  sorghum  on  acre  3,  the  cow  peas  on 
fa  on  acre  10,  were  used  for  green  manure.  The 
B  for  all  crops  in  the  year-s  rotation  shows  a 
Leaving  out  of  consideration  the  crops  that  were 
one  acre  yielded  less  than  ten  tons,  three  acres 
e  tons,  and  less  than  fifteen,  six  yielded  over 
18  than  twenty,  while  three  yielded  over  twenty 

:he  amount  of  nutrients  obtained  per  acre  from 
lions  of  crops,  with  that  contained  in  clover  hay, 
is,  of  their  feeding  value.  For  example,  on  acre 
equivalent  to  that  contained  in  6.7  tons  of  clover 
i  of  wheat  bran.  On  acres  Nos.  5  and  6  it  is 
in  4.2  tons  of  clover  hay  ;  in  Nos.  1,  2,  11  and 
[os.  3,  4,  7,  8  and  12,  to  2.3  tons,  and  in  No.  10, 

ase,  the  proportion  of  carbohydrates  exceeds  the 
i  in  clover  hay,  thus  making  the  nutrients  com- 
;rop.  The  nutrients  contained  in  three  tons  of 
rn  meal  respectively,  are  also  added  in  the  table 

:ee  crops  are  grown  upon  an  acre  in  a  year,  but 
)f  plots  5  and  6,  the  yield  from  but  two  crops  is 
ler  crop  was  turned  under.  The  actual  yields, 
f  the  thirteen  acres,  was  larger  than  is  indicated. 
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TABLB  VI. 
SoUlnflr  Crops— Number,  Kind  and  Aorease,  lOOL 


1 

OROP  ROTATION. 

1 

1 

MUTEJKIIia. 

d 

8 

. 

«Bed  Clorer^..^.^......^ ^ 

Oats  and  Peas. « -^ . 

Total  ...M. M 

tons. 
12.2 

lbs. 

lbs. 

81.8 
184.2 

V 

667.2 
884.8 

18.4 
12.2 

on. 6 

S7.'2**"' 
884.8 

216.0 

81.8 
184.2 

•Bye .• .^....^..»......^ 

2< 

Oats  and  Peas ^ 

* 

Total.-     .......^ .,..».. 

18  4 

6.2 
11.8 

991.6 

288.8 
878.6 

216.0 

98.8 
204.2 

Wheat 

f. 

Barnyart  Millet 

•OoWPeas  and  Soighum...^.^....^. 

Total ....^ 

Wheat. M..r.rrT.TT 

16.8 

6.2 
11.6 

662.1 

288.6 
878.6 

297.8 

98.6 
204.2 

4. 

Bani7Ar4  MUlAt^ 

•Cow  Peas. ........        

^ 

Total  .......M 

16.8 

9.8 
8.8 
2.8 

662.1 

496.2 
601.6 
140.4 

297.8 

116.2 
96.8 
81  2 

Bye « 

bi 

Soy  Beans. 

Barley mm m.. 

^ 

Total . M M.M......MM — 

Rye M 

Cow  Peas M. M 

Barley ^ m. «.. 

6' 

21.0 

9.6 
10.5 
2.6 

1.140.2 

498.2 
604.8 
140.4 

2tt.2 

1162 

161.7 

812 

^ 

Total M «. „.... 

•Bye M. 

Oats  and  Peas.....MMM ^ 

Pearl  Millet 

Total 

•Rye« MM M.... 

7- 

22.7 

'"*4*.l'" 
9.2 

1,248.4 

m'.'i"" 

207.9 

808.1 

...M.^.M..., 

68.1 

18.8 

.....^..„.. 

ll.O 

642.5 

484.6 
248.6 

122.2 

64*.*i"  ' 
68.1 

si 

Oats  and  Peas mm. 

Pearl  MiUet m. 

Total „.. 

16.1 
21.7 

688.2 
1,808.8 

122.2 
884.1 

9— 

Alfklfk M. « 

Total M M..M.MMM 

•Alfalfa.. M MM. 

White  Flint  Com.^ 

.0{ 

21.7 
■*"*9'.l"' 

1,808.8 

wo.'i""' 

884.1 

Total M 

9.1 

8.8 
8.0 

800.8 

849.8 
460.8 

112.8 

48.6 
128.2 

"{ 

Oats  and  Peas  »...m mm m. 

Total 

11.8 

810.6 

166.8 

•  Used  for  green  manure. 


Digiti 


zed  by  Google 


ilRIMENT  STATION   REPORT.  293 

TABLE   VI— Continued. 
ps—K  umber,  Kind  and  Aoreagre,  1901. 


i 

i 

NVTRIBIfTS. 

STATION. 

a 

8 

t3  W 

..,« 

tons. 
4,7 
14.0 

Iba. 
243.9 
380.8 

56.4 
142.8 

1,720.0 
3,290  0 

....                • 

" 

18.7 
10.2 

624.7 
958.8 

199.2 
244.8 

6.010.0 
4,284.0 

10.2 

958.8 

1,080 
810 
540 
924 

558 

244.8 

264 

198 
182 
246 
228 

4,284.0 

ntalna, 

5,040 
8,780 
2,520 
3,240 

It 

OPt^lTlJI,.       .,,  , ,,,„..t,-,,,     , 

4,200 

Business  in  Relation  to  Soil  Exhaustion. 

ie  shows  the  amount  of  fertilizing  elements  con- 
purchased,  and  in  the  milk  produced,  by  a  herd 
25  cows  in  the  years  1897  and  1898,  and  30  cows 


•I 


Digitized  by 


294 


NEW  JERSEY  STATE  AGRICULTURAL 


\ 


S 


i 

i 

'0061 

|i 

o» 

s 

e4 

r^ 

I    8 

1  s 

1 

5 

•6681 

5* 

gj 

s 

^ 

S 

S 

9 

g  i 

■8681 

1- 

i> 

s 

S 

1 

S     1 

GO 

i  § 

1 

c*» 

to 

M        ^ 

*A68l 

S* 

r-i 

CM 

S 

i 

:      5 

i 

s  s; 

s 

to 

Ok 

s 

e*      00 

•* 

'96&1 

|S 

»-l 

-«• 

: 

I 
i 

: 

!§     5 

Ci 

^i 

lO 

M 

ua 

i     V 

t-l       o 

r^ 

e 
g 

•0061 

^ 

rt 

M 

s 

f-l 

•6381 

1  " 

s 

S 

1 

«    1 

§ 

1 ' 

§ 

-^ 

'8661 

si 

§ 

g 

s 

; 

3     i 

oo 

s  i 

§ 

n 

: 

o> 

(O 

00 

00      r- 

o 

s 

•Z.681 

^   ^ 

" 

:      : 

t      r 

t- 

•9681 

^•s 

i 

£13 

g 

1   1 

i 

S  i 

i 

s 

•0061 

00    S 

5 

1 

s 

1  ^ 

J 

1 

•668t 

1^ 

» 

g 

3 

1   j 

a 

B 

.]  s 

1 

^ 

?2 

3      : 

3 

s  s 

2 

' 

•8631 

;§- 

rt 

CO 

1              : 

■i68I 

C4 

^■3 

§ 

i 

s 

:      1 

: 

!-  ^ 

i 

•9681 

1^ 

§ 

s 

g 

1 

1 
: 

IS 

§ 

.'  S 

s 

"1 

s 

s 

;      :    S 

i 

s 

•0061 

§£ 

a 

r- 

"^ 

:     "^ 

; 

& 

1^ 

s 

g 

s 

g 

i     ^ 

8 

I     r^ 

1 

■< 

•668T 

s 

*^ 

IH 

«     « 

"^ 

1     S 

: 

s  s 

s 

s 

§ 

1     ^       1 

s 

i  s 

: 

'8681 

§  2 

s 

IC 

«s 

1     -^       \ 

1  ^ 

»  s 

•o 

s 

!9 

1      ? 

1 

i  n 

•i68l 

o  S 

00 

ec 

-* 

; 

\  ^ 

„■  s 

§ 

a 

£ 

1      1 

\  s 

•9681 

l« 

a 

<e 

eq 

1      : 

!  g 

I 

1      1      i 

: 

: 

1 

s 

:       ?       : 
:       : 

f 

: 

OS 

£       : 

: 

•- 

J 

i              I 

1 

g  3 

3    -2 

a 

c 

1 

1 

1 

c 

1 

1 

1 

»     J       ' 

!    1    1 

1 

s 

m 

C5 

5 

5 

I 

5  5  1 

S> 

"  i 

O 

Digiti 


zed  by  Google 


Vig.  18. 
lew  of  Wing  to  Dairy  Barn,  .hewing  Silo  and  outside  Bull  Pen. 
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ble  shows  a  decided  gain  to  the  Farm  in  fertility 
l  all  five  years.  The  total  gain  is  equivalent  in 
hosphoric  acid  to  that  contained,  respectively,  in 
rate  of  soda  and  20.4  tons  of  acid  phosphate,  and  in 
)ntained  in  1.78  tons  of  high-grade  muriate  of  potash, 
d  that  the  constituents  contained  in  the  manure  are 
iural  value  to  those  contained  in  the  fertilizers  men- 
even  under  the  best  conditions  of  care  and  applica- 
all  be  used  by  the  plants,  but,  because  the  manure 
constituents  and  is  well  adapted  for  most  crops,  the 
s,  as  a  rule,  able  to  get  as  good  returns  from  it  in 
nstituents  contained  as  from  products  containing  the 
ts  in  more  available  forms. 

:i  shows  that  if  all  the  milk  sold  from  the  Farm  was 
)ods  grown  on  the  Farm,  the  exhaustion  of  nitrogen 
ater  proportion  than  the  mineral  elements,  and  that 
ractice,  it  is  necessary  to  apply  nitrogenous  fertilizers 
Qtain  the  fertility.  If  manure  is  well  cared  for  and 
t  is  more  economical  to  purchase  the  nitrogen  in  the 
stuff,  whose  whole  cost  is  returned  in  the  increased 
g  from  the  use  of  the  well-balanced  rations. 

DAIRY    HERD,    APRIL   IST,  1900,    TO  APRIL   IST,    1901. 

ril  1st,  1896,  complete  records  have  been  kept  of  the 

iding  the  yield  and  composition  of  the  milk  of  indi- 

The  records  have  been  published  annually  in  the 

lists  largely  of  grade  animals  ;  three  Guernseys,  four 
Dne  Holstein  are  pure  bred.  Twenty-six  animals 
s  herd  throughout  the  entire  year,  and  their  records 
e  tabulation.  Many  of  the  cows  giving  the  lower 
;en  valuable  animals  in  past  years,  but  have  now 
ofitable,  and  will  be  disposed  of  during  the  present 
age,  however,  for  the  herd  is  6,545  pounds. 
lown,  under  *'Cost  of  Producing  Milk,"  the  foods 

only  such  as  to  provide  a  sufficient  and  well-bal- 
3oiling  crops  were  fed  for  six  months  and  silage  the 
e  year.  In  connection  with  the  weight  of  the  milk 
sn  from  each  animal  daily,  the  product  from  each 
i  and  analysed  once  each  week.     The  accompanying 

monthly  yield  of  milk  and  its  composition,  as  well 
I  per  cow  of  milk,  of  fat  and  of  butter, 
aivalent  is  derived  from  the  fat  by  adding  one-sixth. 
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TABLE   Vin. 
Reoord  of  the   Dairy   Herd. 

'jonnq  o\  )neivA]nl>a 

281.09 
407.06 
4C7.40 
852.86 

s 

m  l»1ox 

8           S           S           S           S 
^           S           §           §           § 

1»J  JO  nueo  jad  99919 AY 

,-1-,  ,-X-,  ,.5-,  ,-T-,  ,^ 

'v>\9\i  rnox 

6,066.0 
8.851.7 
8,516.8 
7,068.8 
7,860.0 

•qawR 

606.5 
8.9 

128.5 
4.8 

860.9 
40.5 

994.8 
4.0 

'Xji«njqej[ 
'Xivnuvr 

58S.7 
8.9 

795.0 
4.2 

9T7.0 
4.0 

582.0 

4.0 
2^20.1 

4.6 
8922 

4.2 
85.4 

4.8 
1,066.4 

4.1 

, 

jeqmaooa 

c«OkMe«aoc«oaoai^ 

§"§•§'§"§.' 

•jequTOAOK 

o^ooio^OkOki^ear. 

i 

Jvl 

l'i'8-i'S.' 

'"  1 
f 

i' 

,      V 

i'; 

•leqopo 

1 '  g  •  i  -■  1 ' 

. 

uaquwidea 

I 

1 

•^snany 

898.8 

4.8 
869.9 

4.2 
1,160.4 

8.8 
768.4 

4.4 

1 

•Xpif 

eeoo«0^t>4<«^ao<^ 

1 

|-g'8-g'5- 

•©unf 

»t.«<»o.»«c.«« 

§-S-a-|-g- 

XtiR 

e«e»ct<e^<ewao^ 

1 

589 
4 

1,278 

4 

815 

5 

1,067 

4 

948 

A 

•       mdy 

^«i.«i^^Ok<«i^<ee 

1 

g-S.  'S'S'8' 

• 

r  Pounds  Of  Milk 

(Percent,  of  Fat — 
rpoundsof  Milk..... 
(.Per  Cent,  of  Fat..... 

J  Pounds  of  Milk 

(.Per  Cent,  of  Fat..... 

f  Pounds  of  Milk 

(Percent  of  FaL... 

Pounds  of  Milk 

Per  Cent,  of  Fat»... 
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\  i 

i   "■ 

-ipjreH 

1,878.7 

8.6 
663.1 

4.7 
418.0 

4.9 
479.4 

4.1 
444.7 

4.7 
1,088.9 

8.8 

'Xxnuqo^ 

i  ~  1 '  i  ^ 

442.0 
4.7 

991.1 
4.4 

-Ixsnnirr 

1,591.6 
3.5 

605.5 
4.8 

488.0 
4.8 

548.6 

4.7 
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4.6 

adqxcraoaa 

882.2 
8.6 

583.9 
4.6 

637.2 
4.6 

608.7 
4.9 

874.6 
4.8 

j^qmaAOH 
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601.6 

4.4 
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In  a  herd  of  grade  cows  representiDg  several  breeds,  it  is  i 
that  there  should  be  a  wide  variation  both  in  the  yield  and  coi 
tion  of  the  milk  produced  by  the  individual  animals.  Wbil< 
are  two  distinct  classes  of  dairy  cows,  viz.,  milk  produce] 
butter  producers,  there  are  also  many  animals  of  mixed  bi 
which  combine  these  two  characteristics  in  a  remarkable  ( 
This  'point  is  clearly  brought  out  in  the  foUowing  tabol 
1.  Yields  of  milk.  2.  Yields  of  butter.  3.  Yields  of  milk  an 
ter  from  animals  which  combine  in  a  marked  degree  the  quali 
both  milk  and  butter  production. 

1.  Yields  of  Milk. 

5  cows an  average  of  more  than  4,000  Ibe.  and  less  than  5,000  Ifa 

6  **     " 


7    **    , 
2    " 
6    *• 
1  cow. 

1  "  . 


6,000  " 

«      6,000  " 

6,000  " 

"      7.000  « 

7,000  " 

«      8,000  " 

8,000  " 

•'      9,000  " 

9,000  " 

«    10.000  " 

10,000  " 

The  best  cow  produced 10,119.2  ] 

The  poorest  cow  produced 4,010.9 

Difference  between  the  highest  and  the  lowest 6,108  3  1 

The  average  per  cow  was 6,545.0 


2.  Yields  of  Butter. 

1  cow .an  average  of  more  than  150  lbs.  and  less  than  200  lb 

2  cows "                  «        200  "                  "  250  •« 

4    «    "                   "        260  "                   *'  300  " 

9    «    "                  «       300  «                  «*  360  •* 

7    **    "                  "        350  "                  "  400  * 

2    "    "                  ♦«       400  '*                  •*  460  • 

1  cow *  "        460  " 

The  best  cow  produced • 452  lbs. 

The  poorest  cow  produced 187    ** 

Difference  between  the  highest  and  lowest 265  lbs. 

The  average  per  cow  was .•. ••  327    " 
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Fig.  6. 
A  Crop  of  Cow  Peas  and  Southern  White  Corn. 
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which  combine  in  a  marked  degree  the  qualities  of 

utter  production. 

Yield  of  Yield  of 

Breed                           Milk.  Bolter. 

Lbi.  Lbs. 

2 Grade  Jersey 8,861  407 

....      "      Holsteiii 8,516  407 

....      "      Shorthorn 7,068  862 

....      "      Jersey 7,360  355 

..,.      "      Holstein 8,014  888 

....      **            ••      8,800  876 

•...      "            "      9,006  872 

....      "            «      8,444  386 

....  Pure  Bred  Hol8tein....l0,119  452 


percentage  of  batter  fat  was  from  3.5  per  cent,  to  5.2 
m  average  of  4,29  per  cent.  It  has  been  shown  that 
18  per  cow  per  day  was  12.65  cts.  or  a  total  of  $46.17 
iwing  the  same  line  of  comparison,  the  advantages  of 
ire  strongly  shown  in  the  following  tabulation  : 

^Gain  over  Food.^ 
At  1  cent       At  8  cents       Cost  of      At  1  cent    At  8  oents 
per  lb.  per  qt.  food.  per  lb.         per  qt. 

roduct  of 
ig    more 

milk $75  75        $101  25        $46  17        $29  58        $58  08 

roduct  of 
ling  less 

milk...        48  97  67  38  46  17  2  80  2121 
of    the 
65  45            90  06          46  17          19  28          43  89 

ler  pound,  the  yield  of  the  16  cows  producing  more 
nds  of  milk  is  sufficient  to  pay  for  their  food  and 
manure,  for  care  and  profit,  while  the  average  yield 
roducing  less  than  6,000  pounds  of  milk  is  sufficient 

feed  and  only  $2.80,  besides  manure,  for  care  and 
nee  of  $26.78  in  favor  of  the  better  cows.  At  3  cents 
turns  of  the  cows  yielding  over  6,000  pounds  of  milk, 
y  are  increased  to  $58.08,  while  for  the  cows  yielding 
pounds  of  milk,  they  are  increased  to  $21.21,  or  less 

those  of  the  better  cows  at  one  cent  per  pound. 
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The  facts  brought  out  by  this  study  indicate  that  but  little 
is  derived  from  a  cow  that  does  not  produce  5,000  pounds  oi 
per  year,  particularly  if  the  milk  is  sold  at  the  low  price  of  on 
per  pound.  No  stronger  argument  is  needed  in  favor  of  the  nee 
of  testing  the  animals  and  thus  learning  their  exact  value,  t 
afforded  by  the  above  records.  * 

When  butter  is  made,  practically  all  the  fertilizing  consti 
in  the  whole  milk  remain  upon  the  farm,  and  these,  togethe 
the  feeding  value  of  the  skim  milk,  which  is  estimated  by  c 
feeders  to  be  twenty  cents  per  hundred,  is  an  offset  against  the 
labor  in  making  butter. 

Gain 
20  cts.  lb.         FoodB.  Foo 

Average  value  of  the  product  of  the  19  cows 

yielding  over  300  lbs.  of  batter $71  80  $46  17  $25 

Average  value  of  the  product  of  the  7  cows 

yielding  less  than  300  lbs.  of  batter 48  40  46  17  2 

Value  of  the  product  of  average  cow 65  60  46  17  19 

The  tabulation  shows  that  the  nineteen  cows  yielding  ov( 
pounds  of  butter  paid  for  their  food  and  $25.63,  in  addition  to 
milk  and  manure,  to  represent  the  care  and  profits,  while  the  m 
and  skim  of  the  seven  cows  yielding  less  than  300  pounds  of  l: 
in  addition  to  $2.23,  represent  the  pay  received  for  their  care  ai 
laV^vr  of  making  the  butter.  The  facts  brought  out  by  the 
records  indicate  that  there  is  but  little  profit  from  a  cow  ttiat  da 
produce  200  pounds  per  year,  and  point  to  the  necessity  of  a  c 
selection  of  animals  for  the  butter  dairy. 
.  :     j  *  It  was  desired  at  the  outset  to  build  up  a  herd  that  would  pr( 

.  V(  milk  containing  at  least  4  per  cent,  of  fat.     The  average  per 

of  fat  in  the  herd  milk  has  exceeded  this  amount  each  year,  as  s 
[  by  the  following  : 


*!• 


., 


J 


i! 


■^1! 


1897 4.25  per  cent  fat 

1898 4.44        "         ** 

1899 4.50        " 

1900 4.57        " 

1901 4.33        " 
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WastM  in  Haadliiic  aad  Deliverj. 

3rd  has  been  kept  of  the  amount  of  milk  wasted  in 
g,  bottling  and  delivery.  The  waste  during  the  past 
wn  in  the  following  tabulation  : 

Wa(te  In  Hand- 
ling, Cooling  and  Waste  in  Deliy-. 

Boitling.  ery  or  Dippage,  Total  Waste, 

per  cent.  per  cent.  per  cent 

6.7  5.1  J0.8 

4.4  4.9  9.3 

48  2.0  6.8 

4.7  1.7  6.4 

3.8  1.7  6.6 

ears  1897  and  1898  about  50  per  cent,  of  the  milk 
lat  the  actual  loss  due  to  dippage  was  practically  10 
e  years  1899,  1900  and  1901  the  proportion  of  milk 
ties  was  gradually  increased,  and  the  waste  from  this 
sed  to  2.0  and  1.7  per  cent,  respectively.  While  the 
icreases  the  expense  of  delivery,  due  to  extra  weight 
s^agon,  the  extra  work  in  cleaning,  and  the  breakage 
6S,  which  amounted  to  10  cents  per  day  per  hundred 
ease  in  waste  has  more  than  offseti  the  extra  cost. 
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>Y8Tm  ■ZPIBIMEMT  STATION,  1IEA.B  TUCKEBTON,  N.  J. 


or  photofi^phic  views  of  the  Mott  Oyster  Station  and  Its  enyironments 

ft  from  left  to  right  (upper  yiews  first) : 

g  oysters  for  experimental  purposes  from  the  creek. 

dings  from  the  east,  showing  from  left  to  right  the  laboratory,  the  "  hotel 

edlng  shed. 

ry  from  west,  nearer  yiew. 

^  from  west,  looking  across  the  creek. 
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IC  STUDIES  OP  OYSTER  PROPAGATION. 
[the  fertilization  of  the  egg.] 

90,  1.   Tke  Oyster  EzperlmeBt  Station. 

ire  of  the  State  of  New  Jersey,  during  the  session  of 
8  appropriating  more  than  $25,000  for  the  protection 
idustry  and  for  increasing  natural  oyster  seed.  Of 
Qce  was  the  passage  of  an  act  providing  for  the  leas- 
yster  planting  grounds  in  Delaware  bay  at  twenty- 

ation  which,  from  the  standpoint  of  science  and  the 
r  culture,  was  the  most  significant  that  was  enacted 
re  was  the  passage  of  an  act  providing  for  the  estab- 
or  more  stations  for  the  **  scientific  investigation  of 
on,"  to- wit  (Chapter  99,  Laws  of  New  Jersey,  1901)  : 
Bd  by  the  Senate  and  General  Assembly  of  the  State 

ctor  of  the  New  Jersey  Agricultural  College  Experi- 
.  New  Brunswick  is  hereby  authorized  to  establish 
ne  or  more  stations  for  the  scientific  investigation  of 
ion,  said  station  or  stations  to  be  situate  at  some 
in  the  oyster  growing  sections  of  this  state.  The 
zed  to.be  expended  under  the  provisions  of  this  act 
1  the  sum  of  two  hundred  dollars  in  any  one  year ; 
0  moneys  shall  be  drawn  from  the  treasury  for  the 
act  until  the  same  shall  have  been  specifically  appro- 
g  to  law. 

shall  take  effect  immediately, 
larch  21,  1901.'' 

hapter  210,  paragraph  88)  making  appropriation  for 
proved  March  22d,  1901,  did  not  go  into  effect  until 

(307) 
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November  Ist,  1901,  i.  e.,  after  the  oyster  breeding  season  for 
year  was  ended.  Nevertheless,  it  was  thought  best  not  to  lo& 
first  season,  which  gave  opportunities  for  carrying  into  eflFec 
provisions  of  a  law  already  in  force  ;  and  so  at  the  opening  o 
spawning  season,  in  June,  the  Biologist  of  the  Station  advised 
Geo.  A.  Mott,  of  Tuckerton,  N.  J.,  as  to  the  appliances  require 
Oyster  Experiment  Station  No.  1,  or  as  it  shall  hereafter  be  a 
the  " Mott  Oyster  Experiment  Station.*' 

This,  the  first  Station  established  under  the  law,  was  thus  ni 
by  the  Biologist,  because  of  its  situation  upon  Mr.  Mott's  prop 
because  of  Mr.  Mott's  share  in  its  erection  and  in  the  work  cs 
on  there,  and  because  of  his  share  in  securing  the  passage  of  tl 
creating  such  stations. 

The  situation,  so  far  as  conditions  necessary  to  oyster  growU 
concerned,  is  unexcelled,  if  not  unequaled,  by  any  other  site  w 
the  State  known  to  the  Biologist  But  successful  experiment! 
oyster  culture,  guided  by  microscopical  studies,  cannot  be  prosec 
without  the  aid  of  a  practical  oysterman,  who  not  only  securer 
right  sorts  of  oysters,  but  who  gives  the  practical  data  which  tl 
must  deal  with.  The  aid  extended  the  investigator,  through 
Mr.  Mott's  enthusiastic  faith  in  the  ultimate  success  and  val 
these  researches,  and  his  untiring,  skillful  and  self-sacrificing  h 
in  preparing  the  field  apparatus,  have  been  invaluable. 

The  small  appropriation  asked  for  did  not  contemplate  any  ^ 
for  the  cook  and  necessary  helper,  who  must  be  present  at  thic 
tion  whenever  the  scientist  is  at  work,  much  less  any  salary  fo 
investigator  himself.  As  Mr.  Mott  offered  his  services  free, 
these  investigations  being  brought  under  the  regular  work  o 
Biologist  of  the  Agricultural  Experiment  Station,  the  limited  a] 
priation  was  available  for  paying  traveling  expenses  of  the  in 
gator,  wages  of  laborers  for  digging  and  construction,  expense 
lumber  and  other  materials,  and  cost  of  provisions  and  ute 
The  microscopical  apparatus  was  supplied  from  the  Biologies 
partment  at  New  Brunswick. 

This  appropriation,  economically  spent,  served  to  pay  foi 
maintenance  of  the  Mott  Station  for  six  weeks  of  occupancy  ;  a 
addition,  by  repairing  a  dilapidated  oyster-house  and  utilizin 
top  of  a  yacht's  cabin,  there  have  been  **  established  "  two  build 
one  used  for  an  oyster  laboratory  and  the  other  for  coml 
kitchen,  dining-room  and  dormitory,  called  "Hotel  Bivalve." 
frontispiece  of  the  report  of  the  Biologist. 
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buildings  and  their  equipment,  two  rather  extensive 

istructed  (one  under  roof),  and  a  large  floating  tank  and 

prepared,  which  were  used  to  receive  the  oyster  fry  ' 

e  ready  to  ** plant.'' 

re  legislatures  renew  the  annual  appropriation,  it  will  .. 

le  to  establish  oyster  experiment  stations  at  other 

>  long  as  the  present  Station  offers  sufficient  facilities,  :,    / 

geously  be  used  in  discovering  the  fundamental  prin-  \  h    f   - 

lerlie  artificial  oyster  propagation,  which  would  then  .'     .    • 

supplemented  at  such  secondary  stations.  .       : 

irever,  be  patent  that,  with  the  small  appropriation  we 
ment  of  the  Mott  Station  is  crude  and  incomplete.    In  i 

^,  the  most  pressing  need  of  the  immediate  future  is  a  j, 

or  floating  laboratory,  which  can  be  constructed  in  a  * 

r  a  moderate  sum,  and  will  serve  with  greater  con- 
ns hotel  and  laboratory,  with  the  added  advantage  of  ^ 
ibling  the  investigator  to  reach  parts  that  are  now 
^essible  to  a  laboratory  on  land  to  study  the  oyster 
K)n  the  natural  beds  as  a  guide  to  artificial  propaga-  ■ 
aboratory  would  take  the  place  of  several  stations  upon 
the  coast  that  can  be  reached  with  such  a  boat.  This 
lended  to  the  attention  of  those  interested.                                              ,        ) 


rork  of  the  SeasoB  at  Mott  BtatioB  in  General. 

ent  section  we  give,  in  chronological  order,  a  journal 
experiments  conducted  at  the  Mott  Oyster  Experiment  ,  y 

the  summer  of  1901.     In  the  present  section  we  shall  \ 

glance  at  the  work  and  its  results.  i 

June  21st,  and  on  that  day,  as  on  each  subsequent 
biologist  was  at  this  Station,  one  or  more  experiments 
aising  oysters  from  the  spawn.  The  spawn  of  Ameri- 
must  bfe  remembered,  does  not  consist  of  young  oyster 
case  with  the  oyster  on  the  European  Atlantic  shore. 

the  ocean  the  oysters  are  of  two  sexes.  When  the 
')  of  the  female  and  the  sperms  (or  **milt'')  of  the 
)me  **ripe,"  the  very  numerous  and  very  small  par-  ^  " 

g  this  *' spawn  "  are  shed  into  the  water  by  the  indi- 
It  is  in  the  water  that  the  eggs  become  fertilized  by 
1  then  undergo  a  development  which  transforms  them, 
swimming   **fry,''  and  later  this    **fry"  settles  as 
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nearly-invisible  '* spats"  upon  shells,  etc.  The  details  of  th 
velopment  were  treated  in  our  report  last  year,  and  subsequen 
tions  of  the  present  report  treat  the  subject  still  more  specificaU 

In  artificial  oyster  propagation  it  is  necessary  to  work  i 
spawning  season,  procuring  the  oysters  absolutely  fresh,  and 
opening  them  to  decide,  first,  by  the  general  appearance,  wl 
they  are  ''ripe,"  and  secondly,  by  microscopical  examinatic 
determine  the  ''sex"  of  the  spawn.  Then  the  "male  spaw 
put  into  a  tumbler  of  water  and  the  eggs  are  added,  the  whole 
kept  stirred  so  that  the  eggs  shall  not  settle  in  the  bottom.  Aft 
minutes  or  so  the  dishes  are  set  aside,  to  allow  the  ^gs  to  settle 
after  about  twenty  minutes  the  milky  fluid  containing  sperm 
light  eggs  and  other  debris  is  poured  off,  and  new  water  is  ai 
then  the  washing  of  the  eggs  may  be  repeated,  to  "clean" 
still  more.  Such  an  operation  is  termed  "  fertilizing  "  the  eggi 
all  the  eggs  that  have  been  in  proper  condition  to  receive  a  i 
will  soon  begin  developing.  This  development  can  be  watched 
the  microscope.  After  about  an  hour,  more  or  less,  acoordi 
the  temperature,  the  eggs,  which,  as  they  came  from  the  oyster 
irregular  or  elongated  in  shape,  and  soon  after  fertilization  b< 
"round"  (t.  «.,  spherical),  will  now  be  seen  to  have  one  or 
buds  on  them,  as  if  little  eggs  were  attached  to  larger  ones, 
developing  egg  pinches  off  a  part  of  itself,  but  this  part  rei 
sticking  to  the  egg.  The  part  pinched  off  in  turn  becomes 
stricted  into  two  smaller  globes,  and  new  buds  are  pinched  off 
side,  so  that  after  a  while  the  egg  has  the  shape  of  a  little  mull 
See  Figs.  1,  58,  94,  96,  105  to  116. 

After  five  to  eight  hours  this  mulberry  mass  begins  to  spin  a: 
(rotate)  and  finally  to  swim  ;  and  then,  vas  all  the  eggs  that  c 
develop  remain  lying  on  the  bottom  of  the  dish  and  undergo  d< 
position,  the  water  containing  the  lively  embryos  or  '*  fry  "  is  p 
off  and  the  sediment  is  thrown  away. 

These  operations  must  be  repeated  with  every  lot  of  spawn 
ized  in  order  to  obtain  a  lot  of  fry.  The  fry,  after  about  five 
develop  a  two-valved  shell,  and  then  they  seek  a  place  to  settle 
on.  They  must  be  put  into  a  place  where  the  water  contaim 
fine  particles  of  food,  and  clean  shells  on  which  to  "set,"  in 
to  attain  further  development.  The  little  swimming  fry  are  as 
as  the  finest  dust,  and  have  but  little  power  to  swim.  They  ar 
ried  away  by  the  slightest  current,  and  it  is  evident  that  if  we  ( 
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and  raise  them,  they  must  be  put  into  some  enclosure 
LUDot  get  out. 

ires  we  experimented  with  were  two  in  number.  In  the 
arvey  (boat)  was  half  filled  with  sea  water  and  floated 
lear  the  oyster  station.  In  the  second  place,  a  tank  16 
de  of  pine  planks,  was  also  half  filled  and  floated  in  a 
i  shed.  The  water  could  freely  run  in  and  out  of  the 
e  tide.  The  tank  was  so  made  that  water  could  enter 
without  losing  the  fry.  This  was  effected  by  making 
le  tanks  double,  with  a  wide  space  between,  filled  with 
he  double  ends  were  perforated  with  aiigur-holes,  and 
retained  by  lining  the  perforated  boards  with  cloth, 
lat  entered  the  tank  was  free  from  mud  and  small 
might  eat  the  fry.  It  was  also,  unfortunately,  free  from 
It  is  needful  that  the  water  in  such  a  tank  shall  stand 
to  allow  the  microscopic  plants  to  breed.  The  fact  that 
made  of  **new"  pine  planks,  probably,  also  influenced 
hat  it  could  not  support  oyster  food, 
ttle  spat  developed  on  the  shells  placed  in  this  tank, 
'  so  slowly  that  for  a  time  it  was  thought  to  be  dead. 
1  likely  have  become  properly  seasoned  by  next  sum- 
until  then  can  its  efficiency  be  known. 
3r  hand,  the  water  in  the  garvey  was  unchanged  from 
ad  it  became  '^  thick  "  with  microscopic  plants,  though 
ese  could  be  used  as  oyster  food.  Several  spat  were 
jd  to  the  shells  in  this  receptacle,  and  they  grew  very 

ad  garvey  had  received  each  week  the  spawn-lots  that 
ted  during  the  week,  so  that  it  is  likely  that  these  spat 
ly  raised.  But,  unfortunately,  two  serious  occurrences 
from  properly  experimenting  with  these  tanks.  First 
e  earlier  spawn  lots  raised  in  our  dishes  had  the  proper 
i  the  shell  stage,  and  these  tanks  were  not  ready  to 
until  it  was  too  late.  It  was  a  curious  fact  that,  though 
lots  of  spawn  were  artificially  started  after  these  tanks 
hey  all  failed  to  reach  the  shell  stage.  About  a  dozen 
vere  planted  in  4}hese  reservoirs  before  they  reached  the 
icause  they  were  dying  in  the  dishes  wherein  they  were 
ras  at  first  thought  that  death  was  due  to  the  fact  that 
Ltions  in  the  dishes  were  unfavorable,  therefore  they 
uted  into  what  were  supposed  to  be  more  favorable 
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quarters.  But  a  careful  study  of  all  the  data  of  the  sumn 
experiments  has  convinced  the  biologist  that  these  fry  could  not 
under  any  conditions.  Possibly  one  or  two  out  of  a  million  m 
live,  but  for  practical  purposes  they  were  an  ^^  enfeebled  folk." 

The  second  serious  occurrence  which  prevents  our  concluding 
these  spat  were  artificially  raised  was  the  fact  that  at  one  of 
heaviest  tides  both  tank  and  garvey  became  so  much  tilted  that  e 
of  the  outside  water  ran  in  over  the  top.  Now,  this  outside  wi 
in  all  probability,  contained  some  fry,  as  the  creek  is  lined  ^ 
oysters.  No  natural  ^^set"  regularly  occurs  here,  and  that  fact 
be  due  to  two  causes — first,  that  the  ^'plants'*  are  largely  soutl 
oysters,  which,  though  they  become  very  **8pawny,"  probablj 
not  produce  viable  embryos  in  northern  waters,  and  secondly, 
water  is  so  full  of  sediment  there  is  no  clean  surface  for  the  fr 
fasten  to.  At  any  rate,  the  fresh  poles  put  under  the  tank  to  ho 
up  when  the  tide  runs  out  received  a  "set.''  This  **set"  ma] 
course,  have  come  from  oysters  artificially  propagated  and  poi 
into  the  creek,  but  any  such  accessions  are  small,  compared  ' 
what  nature  can  produce,  if ,  as  is  likely,  most  all  the  planted  oyi 
spawn  naturally. 

Even  if  the  spats  found  in  the  tanks  came  from  artificially-fertiJ 
oyster  spawn,  the  fact  that  millions  of  such  spawn  were  placed  in 
tank  and  only  one  developed,  would  seem  quite  discouraging,  ui 
we  refer  the  poor  result  to  the  fact  that  the  artificial  fry  la< 
strength  to  survive. 

The  work  of  the  summer  is  not  to  be  judged  by  the  results  of 
tank  experiments  by  themselves.  These  are  but  a  link  in  a  eedi 
results,  all  pointing  to  one  truth,  viz.,  that  we  have  been  undei 
domination  of  a  wrong  theory  during  these  past  years.  We  1 
tacitly  assumed  that,  when  we  fertilized  an  oyster  ^g  and  it  see 
to  develop  normally  to  the  fry  stage,  it  would  continue  to 
to  adult  age  if  no  enemy  killed  it,  and  provided  it  were  g 
proper  food  and  water.  Nothing  can  be  further  from  the  truth, 
there  is  one  teaching  of  all  our  oyster  experiments  that  stands 
boldly  above  any  others,  it  is  this,  viz.,  that  when  we  have  a  1( 
normally  developing  oyster  ^gs,  that  fact  is  no  guarantee  that  tl 
eggs  will  live  the  limit  of  oyster  life.  Whatever  may  be  the  u 
death  rate  among  naturally  fertilized  eggs,  it  is  certain  that  arti 
ally  propagated  oysters  show  an  extraordinary  *  infant  mortalil 
It  is  known  that  only  one  of  a  million  (or  more)  of  oyster  fry 
reaches  adult  age  on  a  natural  oyster'  bed,  and  that  fact  has  I 


Digiti 


zed  by  Google 


XPERIMENT  STATION  REPORT.  81S 

luming  that  the  young  were  eaten  or  failed  to  find  a  :       * 

But  if  in  artificial  fertilization  an  egg  may  be  fertil-  .      . 

)  at  various  stages  in  the  development,  does  not  that 
r  cases  must  occur  under  natural  conditions? 

ain  years  when  no  set  is  observed,  and  there  are  *  . 

len  the  spawn    of    oysters  is  ill  adapted  even  for  '         '       :•  .  T 

tilization.     There  have  been  climatic  conditions,  or  * 

iversal  influences,  at  work  that  have  operated  to  '         : 

inferior  quality.     Fewer  eggs  are  spawned;  those  .       i  •     . 

viable  even  when  fertilized,  or  the  amount  of  spawn 
t>elow  the  limit  needed  for  successful  impregnation. 

5t  year  that  *4f  a  certain  bulk  of  ^gs  be  diluted  ^      ,      ; 

,  and  a  bulk  of  sperms,  one  five- thousandth  as  great,  4^  . 

gs  will  fail  to  be  fertilized.     The  best  results  occur  ". 

3  diluted  one  thousand  times  and  a  bulk  of  sperms  j     .  ^ 

>f  that  of  the  eggs  be  added."  ^ 

size  of  an  oyster  egg  can  contain  approximately  ]  ,         ^  • 

id  for  the  best  results  120  sperms  are  needed  to 
5g,  in  a  quantity  of  water  one-fiftieth  of  an  inch  in 
it  the  one-thousandth  part  of  an  ordinary  drop  of 
very  drop  of  water  over  an  oyster  bed  should  contain 
for  the  successful  fertilization  of  the  eggs  spawned 

ical  researches  this  past  season  have  tended  to  cor-  ' .  ^ 

wrhat  was  thus  shown  quantitatively  by  experiment.  j         • 

not  be  true  in  all  cases,  it  is  quite  probable  that, 

ster  ^g  cannot  be  impregnated  simply  by  coming  '  i      ' 

a  sperm.     And  it  is  certain  that  the  sperms  do  not 

)ut  and  seek  the  egg.     They  simply  lash  their  tails  ' 

iccident  they  strike  an  egg,  if  the  egg  attracts  them, 
on  to  the  surface,  and  then  they  try  to  penetrate 
Each  egg  may  be  covered  with  hundreds  of  such 
ra  long  time,  in  vain,  to  penetrate.  There  is  but 
he  shell  is  open  where  the  sperm  can  enter.  When 
penetrate,  it  is  due  less  to  its  own  efforts  than  to  the 
;  draws  it  in.  Then  the  other  sperms  cease  to  be 
somes  changed  in  some  manner,  and  they  drop  off, 

al  studies  have  plain,  practical  bearings  upon  the 
problems  in  oyster  culture.  We  showed  last  year 
)rtain  oysters  we  got  a  greater  percentage  of  develop- 
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ment  than  when  the  ^'crossing  "  was  with  other  individnala 
is  in  line  with  our  general  conclusion.,  viz,  that  the  fry  have 
degrees  of  viability.  As  yet,  we  are  unable  to  tell  why  then 
difference ;  nor  can  we  from  present  knowledge  predict  from  an 
nation  of  the  spawn,  or  from  a  knowledge  of  the  history 
spawners,  whether  the  offspring  will  be  vigorous  enough  to 
adult  age. 

It  becomes  imperative,  therefore,  to  give  a  minute  study 
microscopical  characters  of  oyster  eggs;  while  this  is  a  tedioi 
and  will  require  a  long  series  of  investigations,  it  seems  plaii 
writer  that  there  is  no  other  way  out.  That  is  the  principal 
why  the  present  report  is  almost  entirely  confined  to  this  a 
the  subject,  though  only  in  a  general  and  introductory  w 
more  precise  investigations  will  suggest  themselves  for  futur 
Such  microscopical  investigations  can  be  supplemented  by 
ments  of  an  apparently  more  direct  and  practical  nature.  Tl 
oysters  from  different  regions,  or  the  "natives  "  in  the  same 
may  be  variously  crossed  and  the  results  noted.  But  the  mici 
cal  or  theoretical  researches  are  likely  to  be  necessary  and  t 
the  most  **  practical "  in  the  end. 

The  problem  of  scientific  oyster  propagation  from  artificit 
tilized  spawn,  when  fully  solved,  will  doubtless  offer  import 
vantages  to  the  oyster  culturist,  but  it  is  so  complex  that  it  ^ 
be  readily  nor  immediately  solved.  A  larger  knowledge  of  1 
logical  facts  relating  to  the  life  of  the  oyster  and  its  eggs  is  ne 
before  much  practical  headway  can  be  made. 


Seo.  3.    Desoription  of  the  Oyster  EffS,  Its  Fertilisation  and 

Development. 

Oyster  eggs  have  an  average  diameter  of  one  five-hundredtl 
inch,  and  are  therefore  individually  invisible  to  the  naked  eye, 
when  many  of  them  are  together  (yet  not  so  many  but  tl 
spaces  between  are  at  least  equal  to  the  diameter  of  an  egg,  ai 
form  only  one  layer  on  the  bottom  of  a  small  amount  of  wa 
watch  crystal)  they  appear  as  fine  particles  of  dust  if  p 
lighted  from  above  and  the  background  is  dark. 

When  they  are  first  taken  from  the  oyster,  and  spread  o 
glass  slide,  and  viewed  with  a  microscope,   they  are  irr^ 
shape,  but  in  general  they  are  pear-shaped,  being  elongated, 
a  pointed  and  a  large  end.     Figs.  1,  2. 
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re  left  for  a  time  in  sea  water,  even  when  not  f ertil-  *     r      / 

r  change  their  shapes,  becoming  at  last  spherical.  '•    [ 

Q  native  oyster  eggs  are  more  globular  from  the 

le  eggs  of  southern  oysters.     Inside  of  each  egg  at 

obular  body  or  sac,  which  appears  very  clear,  while  ..  "    ; 

portion  of  the  egg  is  more  opaque,  due  to  the  pres-  ;    .  ^ 

3  small  granules  of  yolk  material.     The  clear  body 

leus,  and  within  it,  near  one  side,  lies  another  and 

obe,  as  if  the  nucleus  had  itself  a  nucleus  ;  this  is  '     1  •     . 

Besides  the  nucleolus  there  are  several  granules  ; 

as.     They  are  composed  of  a  substance  called  chro-  j 

of  these  granules  are  always  present  in  a  fixed  *^ 

f  all  nuclei,  not  only  of  the  eggs  but  also  in  the  4»  , 

jr  cells  of  the  oyster's  tissues.     They  are  called  "    .    .       , 

lee  Figs.  18,  26,  29,  36.  :     .  ^ 

)  called  because  it  stains  readily  when  a  dye  like  car- 
lo the  egg.     But  there  are  several  kinds  of  chroma-  \\        ■*- 
lucleus  are  chromatin  granules  that  are  not  chromo-                               j 
these  are  at  least  two  large  grains  that  contain  ! 
can  be  gradually  transformed  into  a  clear  substance 
Q.     In  the  nucleolus,  also,  there  is  a  great  deal  of 

[  is  also  transformable  into  hyaloplasm.     Fig.  29.  t      •      . 

mufactured  there  in  considerable  amount,  and  is  /        4- 

the  cell.     Some  of  the  chromatin  grains  in  the  ^    ^ 

1  in  the  nucleolus.     A  good  many  of  the  chromatin  f 

leus  escape  out  of  the  nucleus  into  the  protoplasm  .  .  - 

he  nucleus,  and  which  is  called  cytoplasm.     In  the  ^  | 

>f  these  chromatin  grains  become  transformed  into 

t  they  still  retain  the  power  of  being  stained.    They  '        ' 

be  used  as  food  for  the  protoplasm  of  the  embryonic 

Dtoplasm  "  is  one  designating  the  dififer.ent  substances 
m  and  nucleus  are  composed,  including  both  hyato- 
ious  sorts  of  chromatin.  But  the  material  of  which 
*e  made  is  called  deuteroplasm. 
:  material  or  deuteroplasm  is  made  from  a  special 
D  known  as  chromatin,  originating  in  the  nucleus, 
itself  made  from  the  blood  serum  or  lymph  of  the 
tks  out  of  the  blood  system  of  the  oyster,  into  the 
ined  to  become  eggs. 
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Part  of  this  blood  serum  or  ^'  food  "  of  cells  may  possibly  be 
transformed  into  protoplasm  of  one  sort  or  another  without  first  ps 
through  the  chromatin  stage,  but  it  is  certain  that  most  of  the 
matin,  aside  from  that  in  the  chromosomes,  becomes  sooner  or 
transformed  into  different  sorts  of  protoplasm,  both  inside  of  anc 
side  of  the  nucleus.  Yolk  grains  represent  simply  a  storage  of 
chromatin  for  future  use.  The  various  bodies  or  grains  of  chro] 
and  hyaloplasm,  etc.,  float  in  a  sort  of  **  sap ''  or  juice,  which  oo 
of  water  holding  salts  and  some  proteids  in  solution.  Doubtlee 
sap  contains  in  solution,  materials  that  have  been  made  by  the 
matin  (and  other  protoplasmic  action)  inside  the  egg  cells,  as  ^ 
the  materials  in  solution  in  the  lymph  absorbed  from  the  oystei 

The  ^g  is  surrounded  by  a  **  shell."  This  is  a  very  thin  i 
brane,  like  that  around  a  ^^yolk"  of  a  hen's  egg.  It  has  a 
preciable  thickness,  except  at  the  small  end  of  the  oyster's  ^g. 
the  shell  is  not  only  very  thin,  but  frequently  is  drawn  out 
funnel,  and  is  either  ruptured  or  has  a  natural  opening  (micro} 
See  Fig.  26  e.  /.  The  query  arises,  if  the  contents  of  the  egg  o 
of  a  sap  containing  granules,  why  do  they  not  flow  out  throuj 
micropyle?  This  leads  us  to  consider  another  constituent  < 
protoplasm.  The  most  prominent  part  of  the  egg  consists 
material  to  which  the  term  protoplasm  has  been  applied 
especially.  This  material  is  nearly  as  clear  as  hyaloplasm 
exists  in  two  forms,  first  as  a  compact,  jelly-like  substance 
second  as  a  meshwork  of  fine  strands,  fibers,  sheets  and  bubbles 
sap  is  held  in  the  finest  pores  and  spaces  of  the  compact  protop 
but  in  the  interior  of  the  bubbles  and  between  the  meshe 
fibers  it  is  held  just  as  water  is  in  a  sponge.  This  protoplasi 
remarkable  powers  of  self-movement,  and  it  can  change  its  con 
tion  from  the  compact  form  to  the  fibrillar  form  or  to  the  bubble 
It  can  make  a  wall  around  a  space,  and  so  it  can  hold  content 
like  a  sac.  The  surface  of  the  egg  just  beneath  the  shell  cons 
a  thin  sheet  of  compact  protoplasm,  so  that  were  the  shell  sti 
off  the  egg  would  still  retain  its  shape.  In  fact,  the  proto 
itself  determines  the  shape  of  the  egg. 

The  '^ network"  of  protoplasm  exists  in  the  interior  of  th 
and  is  directly  joined  to  the  outer  sheet  (ectosarc)  of  protop 
This  protoplasm  also  forms  a  wall  about  the  nucleus,  and  insi< 
nucleus  there  is  also  a  network  of  protoplasm  of  a  special 
The  nucleolus  itself  has  no  wall,  but  consists  of  solid  hyaloplac 
which  chromatin  granules  are  distributed.     The  chromatin  gra 
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the  yolk  grains  of  the  cytoplasm,  are  held  in  the  * 

spaces  of  the  protoplasm. 

,  and  most  of  the  chromatin  grains  in  the  nucleus^  \     * 

the  side  of  the  nucleus  which  is  next  to  the  pointed 

Figs.  21,  24,  27.     There  is  another  body  present  in  ..  "  \: 

ignificance  and  origin  are  more  obscure  than  is  the  '       : '   i  ^ 

arts  that  have  already  been  described.     This  body  ■ 

cial  sort  of  non-stainable  protoplasm,  which  usually  "        * : 

the  outside  of  the  nucleus  at  the  larger  end  of  the  .     '     \  . 

ry  frequently  present  on  the  other  side  of  the  nucleus^ 
las  other  locations.  It  has  the  power  to  divide  into 
e  two  parts  lie  at  opposite  poles  of  the  nuclear  globe.  + 

ry  extraodinary  changes  in  form  in  connection  with  4!      ' 

^  of  the  egg.     See  Figs.  15,  23,  24,  29,  30.  .     "       •  . 

first  leaves  the  oyster  the  protoplasm  of  the  ectosarc  f     .  * 

receptive  point  at  the  small  end  of  the  egg  ;  into  this  v 

By  and  the  protoplasm,  rejecting  other  sperms,  gradu-  ,         ^  ■ 

a  the  interior.     Meanwhile  the  ^g  becomes  globular  , 

ickens  and  closes  up  over  the  place  where  the  sperm  I  - 

igs.  29,  30,  35,  36. 

1  our  experiments  usually  did  not  become  attracted 
on  as  they  came  into  contact  with  them.  For  several 
ing  ten  minutes)  after  sperms 'reach  the  vicinity  of 
ce  about,  lashing  their  flagella  or  tails  in  all  direc- 
g  no  particular  attention  to  the  eggs.     Occasionally 

;he  egg-shell  with  its  fiagellum,  and  sits  wagging  its  ■  t 

;he  water,  away  from  the  shell.     One  or  more  may  1 

»  to  the  pointed  end  of  the  egg.  After  ten  minutes^ 
by  preconcerted  signal,  there  is  increased  activity  '        * 

018  near  the  egg  (within  one- thousandth  of  an  inch 
);  in  a  few  seconds  the  entire  surface  of  the  shell  is 
nggling  sperms,  as  if,  like  drowning  people,  they  were 
heir  lives.  And  thai  is  just  what  they  are  doing, 
re  or  fewer,  that  can  touch  the  egg,  only  one  enters 
iiers,  after  hanging  onto  the  shell  awhile,  lose  their 
lent ;  they  die  and  drop  away.  Only  the  sperm  that 
eptive  spot  has  bieen  chosen.  The  shell,  perhaps,  in 
^tecting  the  protoplasm  from  undesirable  contacts^ 
the  purpose  of  preventing  the  entrance  of  more  than 
eFigs.  32,33,  34. 
at€  of  the  sperm  that  has  entered  ?    No  sooner  has  a 
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sperm  been  received  than  the  nucleus  seems  to  dissolve.  Fig 
43.  The  chromosomes  at  first  stretch  out  into  long,  thin-b 
threads,  that  soon  contract  again  into  a  compact  form.  Fi( 
Meanwhile,  the  other  chromatin  becomes  transformed  into  non- 
matic  substances,  the  nucleolus  disappears,  the  wall  of  the  ni 
becomes  irr^ular  and  faint,  the  clear  bodies  in  the  cytoplasm  hi 
peculiarly  branched  or  star-like,  with  rays,  the  ectosarc  shrinks 
from  the  shell,  and  the  shell  is  thrown  into  wrinkles,  espeda 
the  small  end  of  the  egg  or  its  corresponding  hemisphere.  Figi 
47.  Meanwhile,  the  chromosomes  have  been  transported  i 
large  end  of  the  egg  and  separated  into  two  groups,  just  beneal 
shell.  Figs.  46  to  62.  One  group  is  then  pushed  out  of  and  pii 
away  from  the  ectosarc,  pushing  the  egg-shell  up  into  a  little  m< 
that  grows  higher  and  higher.  This  is  called  the  first  polar  gl( 
Meanwhile,  the  chromosomes  left  in  the  egg  are  divided  int 
groups  again,  and  one  of  the  groups  is  pushed  into  the  base  < 
first  polar  globule,  where  it  becomes  separated  off  from  the  eeU 
as  the  second  polar  globule.  Usually,  only  one  projection  is  pr< 
which  contains  the  first  group  of  chromosomes  at  its  apex  an 
second  at  its  base.  But  sometimes  two  separate  projections  are 
Fig.  59.  The  wrinkling  of  the  egg  is  due  to  the  active  contn 
of  the  ectosarc  as  it  pushes  the  globules  out,  and  sometimes  the 
tents  of  the  ^g  burst  out  of  the  small  end  of  the  egg,  where  the 
is  weak.     Fig.  54. 

The  chromosomes  left  in  the  egg  are  now  only  one-fourth  c 
original  number.  They  stretch  into  long,  coiled,  thin  threads 
become  enclosed  by  a  nuclear  sac.  This  new  nucleus  is  calle 
female  pronucleus ;  it  lies  near  the  polar  globules.  Figs.  55 
Meanwhile  the  head  of  the  sperm  that  entered  the  egg  has  b^ 
transformed  into  a  nucleus  containing  chromosomes,  and  is  i 
the  male  pronucleus.  Figs.  58,  60.  While  the  poiar  globule 
forming,  this  nucleus  is  dragged  up  towards  the  place  wheri 
female  pronucleus  will  appear,  and  the  female  pronucleus  is 
drawn  towards  the  male  pronucleus ;  so  they  lie  close  tog< 
usually  near  the  large  end  of  the  egg.     Figs.  61,  64,  68. 

What  is  the  mechanism  which  drags  these  nuclei,  or  their  chi 
somes,  about  ?  Evidently  the  one  or  two  very  active,  clear  Ik 
that  lie  next  to  the  nucleus  in  the  cytoplasm.  Possibly  the 
which  lies  nearest  the  micropylar  pole  receives  the  sperm.  \ 
the  head  of  the  sperm  furnishes  the  chromosomes,  the  **neck 
the  ^*lash,''  or  propeller  by  which  it  swims,  and  by  which  it  c 
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a  body  called  a  **  centrosome,"  which  becomes  the 
strosphere.  (The  astrosphere  is  the  clear  body  of 
n,  which  become  star-like,  with  rays  streaming 
tions.)  Those  rays  that  stretch  out  towards  the 
iromosomes,  become  attached  to  the  latter,  and  so  /" 

ted  by  the  contractions  of  the  various  rays.     Figs.  " 

^  at  the  other  pole  of  the  ^g  nucleus  (next  to  the  '   '""■[  \ 

?gg,  where  the  polar  globules  appear)  has  a  centre-  .  ,  -    \  , 

md  it  becomes  transformed  into  an  astrosphere.    At  j 

divides  into  two  parts  (Fig.  46),  that  remain  con-  .    j 

ridional  strands  of  clear  protoplasm,  so  that  a  figure  ^    - 

ing  a  spindle,  and  so  called.  Figs.  48,  73.  The  chro-  4*  .    . 
gg  nucleus,  after  the  nuclear  wall  hps  disappeared, 

to  the  meridional  threads,  and  they  are  dragged  >   ;      .  v 

5e  of  the  egg.  where  they  become  pushed  out.     It  is  i  ,    / 

I  of  the  astrospheres  enters  the  first  polar  globule,  '  \\ 
owards  itself  half  of  the  chromosomes.     And  it  is 

le  remaining  astrosphere  divides,  so  that  one  part  ! 
he  remaining  chromosomes  into  the  second  globule. 

the  formation  of  these  globules,  the  chromosomes  ^         . 

einsformed  into  a  female  nucleus,  attached  to  a  single  .      t . 

rosphere,  just  as  is  the  male  pronucleus,  and  in  fact 

Qike.     Fig.  67.     It  is  natural  to  call  the  one  nearest  *  * 

he  female,  as  it  was  derived  from  the  same  nucleus  '      -  • 

ies.     Otherwise  it  is  impossible  to  tell  "which  is  ' ' 

eyond  our  present  purpose  to  discuss  the  general 

agists  have  advanced  to  explain  these  extraordinary  '        ' 

ed  simply  with  a  description  of  the  stages,  which  we 
m  the  plates  accompanying  this  report.     SuflSce  it 
are  probably  more  complex  relations  (as  yet  not 
d)  in  the  egg  than  would  appear  from  the  preced-  ^ 

We  need  hardly  add  that  an  egg  (or  for  that  matter 
ng  being)  is  a  marvelously  complex  piece  of  ma- 
rious  bodies  inside  the  eggs  are  only  small  grains, 
I  with  the  most  powerful  microscopes,  and  there  are 
dns  in  the  way,  that  to  disentangle  chromosomes 
rom  other  groups  of  granules  in  an  oyster  egg  is  a. 
:,  which  cannot  be  more  than  partially  successful. 
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The  two  pronuclei,  each  attached  to  an  astrosphere,  now  I 
one  nucleus,  called  a  segmentation  nucleus,  and  the  rays  of  i 
astrospheres  become  united  to  form  the  first  segmentation  s 
(Figs.  75,  76);  but  the  chromosomes  from  each  pronucleus 
for  a  while,  each  by  themselves,  so  that  the  nucleus  is  at 
double  nucleus.     Figs.  79,  82. 

Each  chromosome,  after  having  been  in  a  condition  of  a  < 
beaded  thread,  shortens  up  into  a  compact  grain  and  then  spli 
two.  At  the  same  time  the  protoplasm  contracts  around  the 
of  the  spindle  and  causes  the  shell  to  wrinkle  at  the  large  end 
egg.  Fig.  78.  The  two  sets  of  chromosomes  have,  by  sp] 
become  four,  and  then  one  set  of  male  and  one  of  female  cl 
somes  is  dragged  up  to  each  end  of  the  spindle,  towards  the  < 
spheres,  while  the  protoplasm  becomes  pinched  into  two  cells, 
the  middle  of  the  spindle.  Figs.  79  to  85.  Thus,  each  da 
cell  has  received  a  nucleus,  which  is  just  like  the  original  segi 
tion  nucleus  of  the  egg,  consisting  of  the  same  number  of  ma 
female  chromosomes,  joined  to  an  atrosphere.  At  first  the  c 
formed  are  quite  distinct  (but  their  nuclei  are  indistinct  in  the 
egg),  while  the  protoplasm  is  active  in  division,  but  at  last  the 
mosome  become  diffused  and  the  protoplasm  becomes  passive 
the  nucleus  becomes  distinct,  in  the  so-called  '^  resting  stage." 
84  to  91.  The  two  cells  thus  formed  are  called  either  s^me 
blastomeres  ;  and  when  there  are  large  ones  and  small  ones  th 
distinguished  respectfully  as  macromeree  and  micromeres.  Th 
cess  of  producing  such  cells  by  division  of  a  single  ^g-cell  is 
either  "cleavage"  or  ** segmentation." 

During  the  resting  stage,  the  blastomeres  are  closely  p 
together  or  compact.  During  the  active  stage  they  are  sharp] 
tinguished.  It  is  a  peculiar  feature  of  the  oyster  egg  that  durii 
first  segmentation  there  is  separated  more  or  less  sharply  by  i 
sphere  of  yolk  substance.  Fig.  80.  It  seems  that  the  yolk 
are  crowded  down  into  the  micropylar  hemisphere,  and  are  sh 
from  participation  in  the  division.  This  is  true  of  all  large 
and  is  remarkable  in  the  oyster  where  the  egg  is  so  small.  Us 
in  small  eggs,  the  entire  egg  divides  into  two.  Owing  to  the 
size  of  the  yolk  in  the  oyster  egg^  this  yolk  sphere  appears 
blastomere  itself,  so  that  during  ths  first  cleavage,  the  egg  a] 
to  consist  of  three  blastomeres.  Fig.  80.  But  the  normal  rel 
are  restored  during  the  resting  stage,  when  one  of  the  blasto 
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to  the  yolk,  and  so  much  larger  than  its  mate. 

Fig.  94. 
hile,  the  nucleus  in  each  blastomere  becomes  trans- 
cond  division,  or  cleavage.  First,  the  astrosphere 
and  forms  a  spindle  ;  next,  the  nucleus  dissolves  ; 
the  chromosomes  pass  into  the  compact  form  and 
3  on  the  equator  of  the  spindle,  where  each  becomes 
il  parts  ;  then  the  two  groups  thus  formed  become 
>  opposite  ends  of  the  spindle,  where  a  new  nucleus 
Ay  to  receive  them.  Then  the  cytoplasm  becomes 
the  middle  of  the  spindle,  and  so  we  get  four  blas- 
which  the  yolk  remains  attached.  Fig.  96  e  This 
Lvage.  The  third  cleavage  repeats  the  same  story, 
suits  in  the  doubling  of  the  cells,  but  this  does  not 
isly  in  all  the  cells,  because  those  with  the  most 
slowly.  Figs.  98,  99.  When  the  fourth  cleavage 
!  are  16  nuclei,  each  representing  a  cell.  As  devel- 
the  cells  split  into  smaller  and  smaller  ceils  until 
ng  fry  is  completed.  Figs.  108  to  116.  We  shall 
.rry  the  history  any  further.  But  we  wish  to  speak 
ale"  and  ''female**  chromosomes  are  both  present 

The  nuclei  divide,  so  that  both  sorts  are  always 
es  not  mean  that  the  chromatin  in  the  male  chro- 
rent  sort  from  that  in  the  female  chromosomes,  but 
ne  set  is  derived  from  the  sperm,  while  the  other 
egg.  Therefore,  in  each  cell  of  the  developing 
ism  from  two  parents.  This  protoplasm  represents, 
it  as  regards  sexual  characters,  but  also  all  other 
m  be  hereditarily  transmitted,  even  those  of  both 
y  or  breed  to  which  the  parent  belongs.  This  is 
b  fundamental  principle  of  the  science  of  heredity 
he  sperm  is  cajled  the  "male"  cell  because  it  is 
male"  and  it  is  convenient  to  use  this  term.  The 
,  though  its  parent  is,  and  the  embryo  which  it  helps 

either  a  male  or  a  female  during  development. 
J  egg.  The  egg  is  a  store-house  of  yolk-food  for  the 
ng  embryo  ;  that  is  why  it  is  larger  than  the  sperm, 
iromosomes  that  represent  the  parent  oyster,  and 
r  in  appearance  from  the  chromosomes  brought  by 
two  sets  of  chromosomes  play  equal  and  similar 
on  of  every  cell  of  the  body.  The  object  of  having 
21 
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two  sets  is  not  that  either  one  alone  is  impotent  to  direct  develoj 
but  that  there  is  an  advantage  in  uniting  the  qualities  of  two  d: 
individuals  or  races  in  one  individual. 


Seo.  4.   Jottmal  of  Operations,  1901,  at  Mott  Oystor  Experia 

Station. 

June  21st,  Fri(Jay.     Temperature  at  5:30  p.  m.,  79°  Fah. 
Oyster  lot  /.,  from  creek  at  Oyster  Station,  consists  of  eighl 
(A  to  H)  and  five  females  (o  to  e). 

Fertilized  at  5:30  p.  m.,  eggs  of  each  female,  by  mixed  sperm 
males  ;  also  used  sperms  of  each  male  successively  on  mixed 
all  females ;  and,  finally,  all  males  mixed,  crossed  with  jdl  J 
mixed.     In  all,  fourteen  experimental  lots,  all  of  which  de^ 
.   ^  well. 

^j]|  Spavm  lot  1.  Union  of  all  experiment  lots  (^A  to  H)  (a  to  «). 

ming  embryos  separated  from  sediment  next  morning,  and  disti 
into  separate  tumblers  and  fiat  dishes,  and  left  to  themselvc 
June  26th,  when  it  was  found  that  the  bottom  and  sides  of 
of  the  tumblers  were  covered  with  spat  in  the  first  shell  stage. 
'  were  dead,  but  many  were  still  alive  and  free  swimming.     Th( 
and  claires  for  planting  these  were  not  ready,  and  none  rei 
alive  after  the  seventh  day. 
June  27th,  Thursday.     Temperature,  80°  Fah. 
Oyster  lot  IL,  4:45  p.  m.     Two  males  (-4,  B)  and  four  fern 
to  d).      Eggs  were  irregular  in  size,  mostly  rounded  and  a 
,^  ^.  granular,  with  cfe6m.     Female  (c)  had  very  few,  as  if  spawns 

i'/4  One  oyster,  opened  at  noon,  had  its  gonad  full  of  gregarines. 

Fertilized  at  4:50  p.  m.,  ^gs  of  a  to  d  separately,  by  mixed 
and  made  a  gross  lot  from  all  eggs  of  all  females  ;  five  experii 
ijlijf  lots  in  all. 

Spavm  ht  2.     Union  of  first  four  experiment  lots  of  oyster 

Used  for  study.     Polar  globules  formed  at  5:30.     Cleavage  a 

preceded  by  wrinkling  of  large  or  polar  globule  end  of  ^g.     I 

.,,,^  many  eggs  had  reached  four  and  eight-cell  stages.    Next  momi: 

•'']!  a  fair  lot  of  swimming  embryos  or  "fry.''     Of  these  most  a] 

dead  by  July  2d,  five  days. 

Experiment  lot  No.  5  was  so  slimy  it  could  not  be  cleane< 
eggs  segmented  and  none  reached  the  "  fry  "  stage. 
June  28th,  Friday.     Air  85^  Fah.^  and  water  82^  Fah.,  at  9 
Oyster  ht  III.     Three  males,  A  to  C;  eleven  females,  a  to  i. 


Digiti 


zed  by  Google 


SPERIMENT  STATION  REPORT.  323  1 

slimy  in  water ;  parasitic  amoebas  in  g  and  h;  bac- 

Bggs  very  crinkly  in  L  ; 

L.  M.,  eggs  of  females  separately,  by  mixed  sperms 

eggs  developed,  except  in  6.     Second  polar  globule 

;  first  cleavage  preceded  by  wrinkling  of  surface  of  .  -      . 

t  9:53  ;  second  cleavage  at  10:06. 

Jnion  of  best  results  of  experiments  with  oyster  lot 

ed  five  days,  having  reached  shell  stage.  " 

"fertilized  at  3  p.  m.,  eggs  of  6,  oyster  lot  III.,  studied  V 

I  seems  to  enter  at  small  end  of  egg ;  kinetic  figures 

LO,  but  at  3:47  no  further  development,  due  to  lack  •    : 

the  cover  slip.  ^    ■ 

ay.     Air96^Fah.,  water  90^.  4*      . 

Nine  poor  females  (a  to  i),  **  Hog  Island  plants,'' 

liree  ( j  to  Z )  "  naturals ''  from  pond.     No  eggs  in 

s  I     The  oysters  seemed  to  have  spawned  out  in  *      - 

3  were  decomposing  and  granular.     Fig.  3.  ^  i ' 

it  8:15  A.  M.,  fertilized  separately,  a  to  i  of  lot  IV.,  '         i 

Dentation  shown  at  9  a.  m.,  and  swimming  **  fry  " 


it  9:30  A.  M.,  fertilized  a  large  quantity  of  roe  from 
er  so  hot  had  to  stop  work.  These  lots  were  treated 
fuly  4th,  which  date  see. 

:perimented  with  killing  and  staining  fluids.  Sperms 
yster  serum  and  dried  on  cover  slips,  then  treated 
picric  acid  (saturated),  corrosive  sublimate  (satur- 
(20  per  cent),  formalin  (10  per  cent),  acetic  acid 
lohol  (95  per  cent. )  After  washing,  the  preparations 
picro-carmine  (Ranvier's),  borax  carmine,  hema- 
s)  and  hemalum. 

I  reagents  on  the  moist  eggs  in  watch  glasses,  but 
good  results  as  with  eggs  as  sperms, 
esday.     Water  80^  Fah.,  air  85^  Fah.,  at  8  a.  m.; 

Oysters  of  yesterday,  kept  in  basket  submerged  in 
)rought  from  pond.  Opened  A  to  C,  Hog  Island 
pond  native.*'  Sperms  in  B  are  active.  Also 
I  with  gonad  filled  with  gregarines.  Opened  three 
smalee  (a  to  c)  and  one  Hog  Island  female  (d). 
Lt  8:30  A.  M.,  fertilized  a  to  d  separately.  Best 
and  d. 
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Spawn  lot  8.     At  9  a.  m.,  fertilized  a  to  d,  mixed. 

Oyster  lot  VL  Brought  by  Watson  T.  Sooy,  member  of  t 
Oyster  and  Shell  Commission,  consisting  of  '' naturals"  fron 
river  and  James  River  ** plants."  Mr.  Sooy  experimente 
ing  Mullica  native  females  with  James  River  males.  The 
spent  rest  of  day  studying  the  eggs  of  c,  d  (lot  V. )  in  seru 
nuclear  chromatin,  at  noon,  is  undergoing  rapid  and 
changes,  as  is  also  the  astrosphere.     Fig.  13. 

At  3  p.  M.  there  seem  to  be  two  clear  bodies  outside  oi 
contact  with,  the  nucleus. 

On  adding  water,   there  are  visible  two   groups    of    r 
(chromatin  ?)  granules  inside  of  the  nucleus,  each  accomp 
a  nucleolus.     After  two  hours  some  of  the  ^gs  assume  the 
form.     Fig.  9. 

July  4th,  Thursday.     Lowest  temperature,  80  °  Fah.,  higl 

Lots  V.  and  VI.  show  (as  is  usual)  eggs  in  all  and  in 
stages  of  arrested  development.  They  were  treated  with  pi 
corrosive  sublimate,  nitric  acid,  formalin,  acetic  acid,  and 
respectively. 

Oyster  lot  VIL  Opened  pond  oysters.  One  contained  gi 
Females  mostly  in  poor  condition,  with  decomposing  eggi 
females,  a,  6,  c;  only  b  was  good.  Two  native  (-4,  B)  and  t 
Island  (C^  D^  E)  males,  of  which  D  showed  active  sperms. 

Spawn  lot  9.  At  12:30  p.  m.,  fertilized  mixed  lot  ^gs  1 
sperms,  Z),  G  predominating. 

Studied  effect  of  reagents  on  eggs  of  6,  lot  VII.     Nitric  ac 
nucleus  to  undergo  amoeboid  contortions  and  even  to  burst, 
chromatin  is  extruded  at  the  micropylar  end  of  egg.     Or  tl 
be  simply  extrusion  of  cytoplasm  at  this  pole,  the  nucleus  r 
intact.     Fig.  54. 

Formalin  also  causes  nuclear  distortion,  but  less  bursting 

Eggs  unfertilized  of  6,  left  three  to  five  hours  in  sea  water, 
nuclei,  become  spherical,  and  on  treatment  with  contracting 
like  alcohol,  &c.,  extrude  a  globule  at  one  or  at  both  poles, 
with  picro-carmine,  the  nucleus  is  found  to  contain  delicate, 
chromosomes  and  dissolved  nucleoli  in  quite  a  number  of  ci 

July  5th,  Friday.  Temperature  is  84 **  Fah.  at  8  a.  m.  a 
noon. 

OysUir  lot  VIIL  Eighteen  Hog  Island  and  two  native  oyi 
the  pond,  equally  divided  between  the  sexes,  thus,  ^  to  7,  J 
I,  j.     July  9th,  all  had  died. 
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At  10:15  A.  M.,  fertilized,  a  toj  mixed,  by -4  to  J 
d  by  July  9th. 

dy  of  eif  ects  of  reagents  :  Acetic  acid  acts  much  like 
I  extrusions  at  one  or  both  poles  of  eggs,  and  deform- 
5leus.     Pig  22. 

imate  causes  shrinkage  of  the  cytoplasm  and  wrink- 
lembrane,  but  the  nucleus  remains  normal, 
ises  least  deformity. 
3day.     Temperature,  80^  Fah. 
25  p.  M.,  clam  eggs,  and  secured  an  abnormal  develop- 
Q  looks  as  if  not  yet  ripe.     Next  day  had  swimming 
,"  which  were  prepared  for  mounting  by  killing  with 
ate  and  staining  with  picro-carmine. 
''ednesday.   Temperature  at  7  a.  m.,  71^;  at  noon, 

Fine  lot  of  pond  oysters  filled  with  spawn,  viz.,  two 
knd  a,  and  thirteen  natives,  B^  0,  and  b  tok.  Sperms 
Cj  and  eggs  very  fine  except  in  6,  e,  i. 

At  12:30  p.  M.,  fertilized  mixed  a  to  A;,  lot  IX.,  by 
od  development  of  the  heavy  eggs,  but  a  great  many 
^compose.  The  fry  are  not  very  active,  and  many 
Qg  next  day  (during  which  some  were  planted  in 
July  12th  no  live  ones  remain.  Having  ascer- 
Hcarmine  gives  best  stain,  we  try  its  power,  following 
,  upon  serum  eggs :  After  alcohol,  good  ;  after  i6dine, 
r  sublimate,  very  good ;  after  formalin,  good  ;  after 
e  good ;  after  osmic  acid,  poor.  The  other  killing 
or  preparations. 

ursday.     Temperature,  86^  Fah.  at  noon. 
Fresh  supply  of  oysters  from  same  source  as  lot  IX., 
garvey  load  over  night. 

At  11:15  A.  M.,  put  eggs  unfertilized  into  sea  water ; 
I  got  in  accidentally.  Used  this  and  eggs  of  lot  X.  for 
a  technique.  Prepared  series  of  slides,  showing  effect 
lization  upon  ^gs  left  in  opened  oyster,  and  second, 
Qtil  4:15  p.  M.,  supplementary  to  the  studies  made 

iday.  Temperature,  80*^  Fah.  at  7  a.  m.,  78**  Fah. 
)rthea8tem  storm  broke  at  noon. 

Same  source  as  lot  X. 

At  9:10  A.  M.,  fertilized  a,  6,  c,  by  -4,  B,  C,  lot 
dopment  results  ;  swimming  fry  present  at  2:30  p.  m. 


** 
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Oyster  lot  XIL     Oysters  freshly  removed  from  creek.  (?) 

Oysters  bad  poor  and  granular  eggs. 

Spawn  lot  H,  At  11:65  a.  m.,  fertilized  samples  of  XIL  Pc 
yelopment. 

Continued  studies  in  staining  and  mounting  eggs  of  XI.  and 
former  termed  "garvey  eggs." 

Techinque  nearly  perfected;  most  difficulty  is  to  properly  deh 
eggs  before  mounting,  owing  to  moist  atmosphere.     Result  w 
by  treating  eggs  under  cover  slip,  entangled  in  a  film  of  cotton 
and  using  filter  paper  to  draw  fluids  through. 

At  6  p.  M.,  stained  embryos,  lot  XIII. 

July  13th,  Saturday.  Temperature  at  7  a.  m.,  73^  Pah.  ] 
easter  raging.  . 

So  much  moisture  in  air,  it  was  impossible  to  mount  the  pi 
tions,  so  treated  debris  from  lot  XIV.  with  formalin  and  iodine,  s 
with  picro-carmine,  cleared  with  acid  alcohol  and  conserved  tl 
terial  in  vial  No.  10. 

Seems  as  if  the  developmental  stages  do  not  stain  so  readily 
unfertilized  eggs. 

July  16th,  Tuesday.  Temperature,  80^  Pah.  at  9  a.  m.,  88* 
in  afternoon.     Cloudy  and  muggy. 

Oyster  lot  XIIL  Five  ripe  males,  Aio  E,  and  four  females,  < 
not  very  promising. 

Spavm  lot  16.  At  9:30  a.  m.,  fertilized  sample,  and  by  10:30 
^gs  were  good  because  the  polar  globules  were  then  forming 
10:55  s^mentation  stages  numerous.  Planted  in  tank  at  even 
July  17th. 

Spawn  lot  16.  At  10:40  a.  m.,  fertilized  a  to  d  (XIII.),  sepai 
by  mixed  A  to  E.     Good  development  at  12:30  in  6,  c,  d. 

Spavm  lot  17.     At  10:55  a.  m.,  fertilized  a  to  d  (XIII.)  mixei 
placed  some  of  these  in  life-box,  but  they  fail  to  develop, 
not  in  life-box  are  also  backward. 

Spawn  lot  18.  At  1:35  p.  m.,  fertilized  eggs  of  6,  c,  d  (XIII. 
made  preparations  of  portions  of  the  lot  at  each  successive  min^ 
twenty-five  minutes,  conserving  them  in  vials  Nos.  11  to  86  ind 
as  see  table  at  close  of  this  section.  The  reagents  used  were  i 
sublimate  and  formalin,  in  rotation  ;  and  the  stain  was  picro-car 
the  "wash''  was  70  percent,  alcohol,  containing  3  percent,  m 
acid.  All  the  operations  were  conducted  in  half-drachm,  corked 
Preparations  11  to  16  were  also  mounted  in  balsam,  on  slidi 
microscopic  examination,  though  the  humidity  of  the  air  mac 
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3ate  one.  The  sublimate  specimens  proving  darkest, 
cleared,  this  reagent  was  ruled  oat  in  jubsequent 

dnesday.   Temperature,  80**  Fah.  at  7  a.  m.,  88**  Fah.  , 

MS  humid  in  the  forenoon  than  in  the  afternoon,  per- 

iting  preparations,  17  to  86,  at  an  average  speed  of  , 

^-  •    1   1 f  ■  . . 
\     Four  good  males,  ^  to  D,  nine  poor  females,  a  to  L  i 

At  3  p.  M.,  fertilized  a  to  e  (XIV.),  separately.  .    }  : , 

all  show  good  development. 
At  3:55  p.  M.,  fertilized  a  to  e  (XIV.),  separately,  ! 

d.  ^-•; 

A  union  of  lots,  19  and  20.  * 

preparations  were  made  in  the  vials  Nos.  37  to  114, 
).  being  treated  with  iodine  and  the  even  Nos.  with  ^ 

40  to  99  are  taken  one  minute  apart,  the  others  5  to 
ee  table  at  close  of  section.  » \] . 

J  stained  with  picro-carmine  next  day,  July  18th.  ^  j 

Is,  from  11  to  114,  thus  gives  a  complete  series  from 
le  time  the  swimming  **  fry  "  is  developed. 

8  mounted  at  the  laboratory  at  New  Brunswick,  and  i 

owed  that  iodine  was  superior  to  formalin  as  a  killing 
on  on  technique.  ^ 

ursday.     Temperature,  76°  at  7  a.  m.,  83**  at  noon,  j 

Forenoon  stormy. 

Three  ripe  males,  .^  to  C,  and  four  poor  females,  a  '        '     W 

'■    '  '  I 
At  4:35,  fertilized  a  to  «,  mixed,  by  A  to  C.    Planted  ^ 

ak  and  garvey. 

fertilizing  eggs  under  cover  slip  and  observing  the 
Sperms  added  by  irrigation  soon  become  quiet  from 
but  on  adding  sea  water,  or  lifting  the  cover,  they 

Some  eggs  attract  them  more  than  others.  The 
lot  occur  right  away. 

10  p.  M.,  egg  begins  wrinkling,  and  no  nucleus  visible 
d  first  polar  globule  spindle  seen  at  4:55  p.  m.  ;  polar 
>  have  been  started  at  5  p.  m.  No  further  develop- 
k  of  oxygen. 

ggs  round  up  and  nucleus  becomes  faint  in  outline 
ter  lying  a  half  hour  in  water.  Sperms  added  at 
h  ^gs,  do  not  appear  attracted. 
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July  19th,  Friday.     Temperature,  78^  at  7:45  a.  m.  ;  86*^  : 

A.  M. 

Oyster  lot  XVL  One  ripe  male,  six  poor  females,  selected  "  b 
Many  amoebas  present. 

Continued  fertilization  observations  under  the  microscope.  F 
that  sperms  first  attach  themselves  to  eggs  by  their  fiagella  and 
try  to  bore  through  egg-shell  with  the  *  *  neck-piece. ' '  Graduall  j 
draw  the  head  closer  to  the  egg,  and  at  last  become  flattened  a( 
its  surface. 

Fertilized  at  9:56  (?)  a.  m.  Nucleus  becomes  faint  at  10:07  a. 
10:20  p.  M.,  with  wrinkling  and  formation  of  polar  globules. 

Fertilized  at  11  a.  m.  The  nucleus  has  disappeared  by  11 :36  p.  u 
wrinkling  begun  at  11 :55  p.  m. 

Fertilized  at  12:25  p.  m.  The  sperms  won't  swim  to  an  egg,  but 
be  carried  against  it.  At  12:30  p.  m.  the  sperms  reach  the  egg 
12:43  p.  M.  th^y  begin  attaching  to  the  eggs  until  some  of  the 
are  covered,  as  with  a  swarm  of  bees,  thus  impr^nation  prol 
did  not  b^in  until  13  minutes  after  fertilization.  The  great  b' 
prevents  seeing  which  sperm  enters  the  egg.  The  small  end  < 
seems  to  attract  most  and  earliest,  but  entire  surface  becomes  co^ 
The  sperms  attach  first  by  their  tails. 

At  1  p.  M.  the  sperms  are  more  quiet,  and  many  drop  away 
the  egg's  surface.  The  eggs  more  round  and  opaque.  The^i 
begin  wrinkling,  and  by  1:07  p.  m.  the  first  polar  globule  bee 
extruded  ;  completed  at  1:13  p.  m.  The  second  globule  is  exti 
at  1:18  p.  M.  The  first  cleavage  spindle,  with  formation  of  a 
striction  between  the  yolk  hemisphere  and  the  germinal  hemisp 
and  wrinkling  of  the  shell  of  the  latter  is  formed  at  1:25  p.  if. 
second  cleavage  occurs  at  1:46  p.  m.,  but  many  eggs  are  si 
and  pass  into  a  quiescent  state  at  1:54  and  2:07  p.  m.,  with 
blastomeres  closely  united  with  the  yolk,  one,  in  &ct,  indisting 
able  from  it,  and  at  all  stages  more  closely  united  to  yolk  tha 
other. 

Oyster  hi  XVIL     One  female  from  Elder  Creek. 

Fertilized  at  2:30  p.  m.,  eggs  of  XVIL     Nucleus  disappeared  a1 
p.  M.  ;  the  micropyle  end  begins  wrinkling  at  2:50  p.  m.  ;  first 
spindle  (?)  at  3  p.  m.     Polar  globules  formed  before  3:25  p.  m. 

August  28th,  Tuesday.     Temperature,  74**  at  11  a.  m. 

Oyster  lot  XVIIL  From  creek  at  station.  Two  ripe  males  (-4, 
two  **8pawny''  females  (a,  6)  and  six  poor  females  (c  to  A) 
rounded  eggs. 
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At  10:50  A.  M.,  fertilized  c  to  h  (XVIII.)  by  A,  B. 
sent,  of  development. 

At  11  A.  M.,  fertilized  a,  h  (XVIII. )  mixed,  by  -4,  B. 
75  per  cent  undergo  development  Wrinkling  of 
s  at  11:35  a.  m.,  first  polar  globule  appears  at  11:40 
globule  completed  at  11:52  a.  m.  ;  first  cleavage, 
9.  Egg  compact  and  nuclei  visible  at  12:17  p.  m. 
:35  p.  M.,  eggs  of  a,  XVIII.,  in  life-box.  Nucleus 
:52 ;   polar  globule  formed  at  2:07  p.  m.  ;    second  y ; 

p.  M.  '        !  :  ■  ■ 

J:57  p.  M.,  eggs  of  a,  XVIII.     At  4:07  p.  m.  the  j 

be  numerously  attracted  ;  sperms  still  attached,  but  ' 

t:20  p.  M.    Eggs  take  on  bizarre  forms ;  due  to  evapo-  ^  - 

?.  M.  ;  put  in  vial  200.    Show  two  globules  at  each 
>  in  dying  tissues  of  oyster  do  not  round  up  as  when  '   j 

1 
Wednesday.     Temperature,  75®  at  10  a.  m.  and  6  ;  j 

on. 

\  Kept  in  basket  in  creek.  Six  ripe  males  {A  to  -F), 
^males  (a  to  d),  and  two  apparently  better  females 


At  9  A.  M.,  fertilized  aio  d  and  e,  /,  in  two  separate 

>  few  eggs  developing  in  a  to  d  and  still  fewer  in  «,  /. 
45  p.  M.,  eggs  of  e  on  slide ;  eggs  wrinkling  at  9:52, 
ig  amoeboid  and  obscure ;  sperms  gather  about  choice 

0:20  A.  M.  At  10:40  a.  m.,  sperms  gathered  about 
Iso  fertilized  at  11:20  a.  m.,  sample  of  XX. 
\  Fresh  from  pond;  very  '*spawny.''  Five  good 
and  seven  good  males  (^  to  6). 
At  12:25  p.  M.,  fertilized  a  to  e,  XX.,  separately,  by 
Did  not  care  for  them  properly,  being  engaged  in 
mixed  eggs  of  a  to  e,  fertilized  on  slide.  Spawn  lot 
elop,  but  experiments  on  slide  gave  good  develop- 

!:50  p.  M.,  eggs  of  XX.,  a  to  e.   Sperms  at  once  fasten 
iantly ;  wrinkling  at  1:02  p.  m. 
.20  p.  M.,  ^gs  of  XX.     Polar  globule  at  1:50  p.  M. ; 
.  M.;  first  cleavage  spindle  at  2  p.  m.;  most*  sharp  at 
M.;  compact  again  at  2:11  to  2:25  p.  m.;  second 
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cleavage  at  2:29  p.   m.;  compact  at  2:34  p.  m.;  third  cl 
2:53  p.  M. 

The  eggs  near  the  center  of  the  life-box  are  far  behind  th< 
periphery,  owing  to  lack  of  oxygen.  In  fact,  only  a  sma 
tion  develop  at  all  in  the  center,  while  nearly  all  devel< 
periphery  of  the  drop. 

Experimented  fertilizing  eggs  of  clams  at  3:45  p.  m.,  but  t 
were  not  active,  though  the  eggs  seemed  ripe.  Pat  sperm  i 
and  eggs  in  202.     Eggs  show  well  marked  micropyle. 

Fertilized  at  5:40  p.  m.,  sample  of  XX.,  opened  at  noon, 
nucleus  disappears  and  wrinkling  begins;  at  6:15  p.  m.,  ; 
globule  made ;  at  6:30  p.  m.  the  second  completed.     At  ( 
put  eggs  into  vial  203. 

From  the  data  presented  in  the  foregoing  journal,  relal 
rate  of  development  of  the  different  oyster  spawn  lots,  we 
lated  the  figures  in  the  following  table : 


Table   Showing    Number    of   Minutes    After    Fertilizal 
Various  Developmental  Ohanifes  Occur  in  Oysti 
Bfffirs  at  Difforent  Air-Temperatures. 


DATS. 


ifr 


Hi 


Augnst  38. 

"      ?8. — .... 
"      28.......... 

"      29 .«.. 

"      29 

"      29.......... 

"      29.......... 

June  27............. 

July  12.......«^...< 

"   16«.....«. 

Jane  28............. 

Jnlyl9. 
"   19. 
"   19. 
"    19............ 

•«    17^,,,, 

JLOm.......*.! 

"     2............ 


12 


70 


77 


iO 


65 


15 


84 
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li#m»rkg  on  ike  ForogoiAB  TaUe. 

ve  been  presented  in  the  order  of  the  height  of  the  :         ;  ' 

id  if  the  numbers  be  read  in  the  different  columns,  ^  .; 

prardSy  it  will  be  seen  that  they  successively  become 
ustrating  the  well-known  law  that  a  higher  tempera- 
I  development.     This  law  was  also  illustrated  by  a  .    v  .. 

ort  for  1890.  / 

owever,  some  irregularities  in  the  present  table  that  '  *    ^*  ' 

ained :  ' 

)ee  of  July  16th,  19th,  are  slow  at  a  high  temperature, 
A.ugust  29th  show  a  remarkable  rate  of  development  ^ 

iperature.     These  results  are  to  be  explained  by  sup-  ,^ 

particular  oysters  used  in  the  latter  instance  were  ex-  ^ 

gorous.  We  know  from  this  and  from  previous  re- 
ggs  of  any  one  oyster  do  not  all  develop  at  the  same 
he  vigor  of  all  the  ^gs  in  an  oyster  rapidly  declines 
'  is  removed  from  its  native  element.     We  also  have  '  , 

mce  that  oysters  di£fer  greatly  in  the  character  and  ' 

'  eggs,  even  when  first  taken  from  the  water. 

;ve,  in  this  and  previous  reports,  shown  that  the  rate  of  *  j 

dependent  upon  the  supply  of  oxygen  and  the  ex- 
3e  ^gs  are  stirred  and  crowded.  - 

arious  events  are  not  sharp  ones,  but  each  occupies  \\ 

^nning  and  ending  with  imperceptible  changes  and  *        ' 

a  climax  gradually.     It  is  difficult  to  observe  the  \[  I 

lar  phases  in  different  lots  of  eggs.  ) 

temperature  of  the  water  is  not  equally  a  fixed  num-  ^  , 

below  that  of  the  air.  Also,  the  temperatures  given 
dng  at  the  b^inning  of  each  experiment,  and  there- 
«ly  the  average  temperature  in  each  experiment, 
ust  all  be  considered  in  a  set  of  experiments,  in  which 
made,  based  on  the  variations  in  the  rate  of  develop- 
idoubtedly,  the  rate  of  development  is  an  important 
gor  and  character  of  the  spawn,  and  may,  perhaps, 
prominently  in  a  practical  system  of  oyster  propaga- 
re,  studies  along  this  line  cannot  be  ignored  during 
mental  period  of  scientific  oyster  propagation.  It  is 
b  season  a  more  detailed  and  accurate  set  of  experi- 
)e  carried  out  to  determine  the  formula  representing 
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the  normal  rate  of  development,  under  di£ferent  conditions,  in 
that  significant  departures  from  this  rate  may  be  noted  and 
bearing  on  the  outcome  be  seen. 


Table  Showlnfir  Mode  of  Preparation  and  Age  (in  Minute 
Fertilized  Oyster  Bggs  in  the  Vials  Prepared 
July  16th  and  17th. 


» 

IU...I 

12 

18..... 

14 

16 

17-.... 

18 

19-.... 

ao..... 

2L..... 

22 

28-...., 
24-...., 

26. 

26-...« 

27 

28-.... 

29-.... 

30-.... 

8L...... 

82...... 

88-...., 

81..... 

86-.... 

88^...., 

87-.... 

88-.... 

89-.... 

40-.... 

41-.... 

42 

48 

44-.... 
46 


t 

1 

1 

lod. 

0 

Sub. 

H 

Form. 

iJi 

lod. 

2H 

Sab. 

^^ 

Fonn. 

iK' 

lod. 

6K 

Sub. 

eji 

Form. 

7>i 

lod. 

^K 

lod. 

9H 

Sub. 

lOJi 

Form. 

u 

lod. 

12 

Sab. 

18 

Fonn. 

14 

lod. 

16 

Sub. 

16 

Form. 

17 

lod. 

18 

lod. 

19 

Sub. 

20 

Form. 

21 

lod. 

22 

Sub. 

28 

Form. 

24 

lod. 

10.26,86 

Sub. 

16,70 

Form. 

20,76 

lod. 

21,76 

lod. 

22,77 

Form. 

28.78 

lod. 

24.79 

Form. 

26.80 

lod. 

26,81 

I 

g 

46-..  J! 

47 

49- 

49—... 

60 

6L. 

62...... 

63...... 

61-...., 

66...... 

66- 

67...... 

6i...... 

69....... 

60- 

61- 

62 

68-...., 

64- 

66...... 

66...... 

67-.«.. 
08...... 

69—... 

70 

71 , 

72- 

78....... 

74. 

76- 

76- 

77-.„.. 

78- 

79- 

80- 


Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Fbrm. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Foim. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 


i 


27,82 

28,88 

29.84 

80,86 

81,86 

82.87 

88,88 

84.89 

86.90 

86,91 

87,92 

88,98 

89,91 

40,96 

41,96 

42,97 

48,98 

44,99 

46.100 

46.101 

47.102 

48.108 

49,104 

60,106 

61,106 

62,107 

68.108 

64,109 

66,110 

66,  lU 

67, 112 

68.118 

69,  U4 

60,  U6 

61, 116 


& 
81-.J! 

82 

88...... 

81 

86. 
86. 
87-.... 

88 

89-.». 
90..... 

91 

92 

98 

91-.... 

96...... 

96>..^. 
97-^.. 

99-.... 
100 

101 

102-.... 

108 

104 

106 

106-.... 

107 

108 

109 — 
no 


112 

118-»... 
U4 


lod. 
Form. 

lod. 
Form. 

lod. 
Furm. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Foim. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
Form. 

lod. 
F.L8. 
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S«o.  6.   Remarks  on  T«o]iiiiqii«« 

[e  time  was  spent  in  trying  aboat  a  dozen  killing  reagents 
itaining  fluids,  and  it  was  ascertained  that  the  most 
illing  fluid  is  a  dilute  solution  of  ordinary  iodine  in 
ide,  as  used  to  detect  starch  in  micro-botanical  technique, 
ins  tried,  Ranvier's  picro-carmine  gave  the  best  results.  v 

;t  ways  of  applying  these  fluids  were  used.    If  one  sim-  i 

preserve  a  considerable  quantity  of  the  eggs,  the  best  I 

le  small  vials  with  corks.  The  eggs  are  first  washed, 
ether  with  sea  water,  are  transferred  by  dropper  into  the 
I  they  are  allowed  to  stand  five  minutes,  to  settla  Most 
LS  then  drawn  off,  and  three  to  five  drops  of  the  killing  _  ^ 

h1.     We  used  the  various  reagents  stronger  than  is  cus-  ^ 

ose  of  the  large  dilution  due  to  the  water  in  the  vials, 
r  ten  minutes  (longer  will  not  injure)  the  bottles  are  filled 
er,  and,  after  settling,  the  water  is  drawn  off  as  much  as 
60  per  cent,  alcohol  is  added,  until  the  bottle  is  half 
allowed  to  act  at  least  ten  minutes,  and  is  then  drawn 
or  four  drops  of  the  stain  added  to  the  sediment.  After 
he  bottles  are  filled  with  soft  water,  and  as  soon  as  set- 
■awn  off. 

or  ten  drops  of  60  per  cent,  alcohol,  acidulated  to  the 
mit  with  hydrochloric  acid,  are  added  and  allowed  to 
I  minutes.  Then  the  bottle  is  filled  with  water  or  weak 
as  soon  as  possible  is  decanted  as  before.  Again  the 
If  filled  with  60  to  70  per  cent,  alcohol,  and  this  is  taken  ) 

90  per  cent,  added  in  small  quantity.  > 

Lay  remain  in  this  indefinitely.  As  soon  as  they  are  to 
be  bottles  are  half  filled  with  95  per  cent,  alcohol,  which, 
lutes,  is  taken  off  rapidly  and  as  nearly  completely  as 
its  place  given  to  absolute  alcohol ;  the  vials  are  corked 
;er  five  or  t^i  minutes  the  alcohol  can  either  be  removed, 
th  xylene  and  removed,  and  pure  xylene  added.  Do  not 
ite  alcohol,  or  xylene  and  alcohol  mixed,  to  moist  air. 
the  ^gs,  if  properly  dehydrated,  become  clear.  The 
noved  as  far  as  convenient,  and  balsam,  diluted  with 
ently  to  render  it  readily  lifted  by  the  dropper,  is  added 
a  tenth  of  an  inch  or  so. 

ure  now  ready  to  mount,  but  may  remain  as  they  are 
ent  to  use.     In  mounting,  a  drop  of  the  contents  of  the 
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bottle  is  lifted  and  placed  carefully  on  the  clean  slide.  It  will  sp 
run  off  and  soon  become  dry,  leaving  the  eggs.  Before  it  is  dry 
a  few  fibers  of  absorbent  cotton  and  lay  them  on  the  moist  pla< 
the  cotton  may  be  placed  dry  on  the  slides,  and  the  drop  containii 
eggs,  be  poured  over  it.  Do  not  have  very  many  fibers  ;  ten  or  f 
are  sufficient.  Now  place  a  drop  of  ordinary  fluid  balsam  oi 
eggs,  and  stir  gently  with  the  point  of  a  needle  until  the  ^g 
properly  mixed  with  the  mounting  medium.  Then  cover  w 
clean  cover.  No.  1.  Do  not  get  more  balsam  on  than  neces 
as  the  film  may  be  too  thick  for  high  powers  to  readi  the 
Neither  should  the  cotton  fibers  be  bunched,  but  be  evenly 
tributed. 

The  slide  may  now  be  studied  with  water  immersion  lenses, 
not  try  oil  immersion  until  the  cover  has  properly  dried  fast, 
eggs  are  easily  crushed  by  pressure  and  motion  of  cover. 

In  case  a  few  special  ^gs  are  to  be  mounted,  the  prepai 
should  be  treated  on  a  slide  from  start  to  finish.  Such  a  set  of 
should  be  in  sea  water,  under  a  cover,  held  up  by  a  few  cotton  fi 
or  the  eggs  may,  if  numerous  enough,  be  treated  in  a  watch-cr 
at  least  for  several  of  the  early  stages,  as  described  for  the  vials 
then  transferred  to  the  slide  and  covered,  as  described,  and  the  m 
ulations  completed  there. 

Small  strips  of  filter  paper  are  used  to  draw  the  various  fiuidf 
cessively  through,  beneath  the  cover.  The  reagents  are  applied 
by  drop  at  the  opposite  edge  of  the  cover.  The  succession  a 
fluids  will,  in  general,  be  like  that  used  for  the  bottles.  The  pi 
may  be  watched  with  the  microscope,  but  the  naked  eye  soon  1 
to  detect,  by  delicate  ^^schlieren,"  when  the  new  fluid  has  rep 
the  old,  in  each  case,  and  so  the  process  is  a  litte  more  expedit 
except  when  many  preparations  are  made  at  once.  Only  two  tc 
preparations  can  be  run  at  once  by  this  method. 

Care  must  be  used  that,  when  dehydrating  with  absolute  alcol 
drop  of  this  does  not  stand  outside  the  cover  without  being  so 
up,  because,  in  a  humid  atmosphere,  as  is  usual  at  the  shore,  it 
almost  at  once  become  watery  and  produce  trouble,  if  not  witi 
xylol,  then  with  the  balsam  following.  This  balsam  shoul( 
diluted  '*  xylol  balsam.'' 

The  figures  on  the  following  plates  have,  in  general,  been  origii 
drawn  in  pencil,  from  nature,  upon  white  paper,  with  a  cai 
lucida.  Most  of  the  figures  were  projected  at  1,000  diameters, 
viewed  with  from  600  to  1,000  diameters,  when  drawn  free  h 
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)re  especially  to  the  mounted  eggs.  The  living  eggs 
ield  were  more  often  drawn  free  hand  and  magnified 
)  diameters. 

hus  produced  have  not  been  copied,  but  traced  in 
lounted  for  photo-electrotype  reproduction,  being  thus 
f,  so  that  most  of  the  figures  (all  the  large  ones)  are 
lates  of  this  report,  magnified  500  diameters,  and  the 
mally. 

een  thought  necessary,  when  dealing  with  so  many  if;.  ^ 

ae  object,  to  state  the  magnification  in  each  case,  the  '  |'    ' 

nation  being  thought  sufficient.  ;■  f 

rster  egg  is  very  minute,  there  is  still  enough  yolk 
to  render  the  delicate  nuclear  figures  within  the  egg  ■^- 

Many  thousands  of   ^;gs  have  been  studied,  and  V      ' 

awings  made,  from  which  those  reproduced  have  been  '  i' '  ' . 

is  way  it  was  possible  to  see  what  features  were  com-  ^     "* 

accidental,  to  the  eggs.     But  it  is  probable  that  some  «  | 

en  represented  which  were  only  accidental  grouping 
»r  at  least,  non-chromatinic  aggr^ations  of  protoplasm, 
is  on  the  egg-shell,  etc.     But  it  is  thought  that  these  .    ! 

bs  have  been  well  nigh  eliminated.  t 

hand,  undoubtedly,  there  are  structures  present  that  ! 

and  so  are  not  put  into  the  drawings  ;  and  thus  they  r 

ie.     Still,  the  general  results  tally  fairly  well  with  the  j 

laveof  maturation  of  eggs  in  general.  Nevertheless, 
peculiarities  that  require  to  be  carefully  looked  into,  ^  J. 

artant  points,  where  there  is  either  doubt  of  the  true  1 

»r  the  links  have  been  guessed  ;  and  it  is  evident  that 
[uesses  may  be  erroneous. 

eggs  are  in  outline  diagram  and  not  artistically  fin- 
ve  shown  only  the  significant  structures  and  left  out  1 
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8  ia  good  oonditlon,  as  seen  under  the  mloroeoope.  "  ' 

"  Dative  "  oyster.    They  are  Irregolar  in  shape,  owing  to  the  fkct  that  they  . '    •  ^ 

gether  in  the  ovary.    Afterlyingashort  time  in  water  they  attain  a  more  '    <  - 

K>r  '*  eggs,  showing  the  coarse  grains  of  yolk,  etc.,  which  they  oontaln,  and 

shell  breaks  easily  and  sets  flree  these  grains.  i 

the  shell  membrane  palled  out  from  the  yolk  and  torn  open  at  the  apex.  '  ^      i  *      . 

,  an  unripe  male,  showing  how  they  are  still  attached  to  one  another  in 

I.  ,  _ 

^ggs  fi-om  a  southern  oyster,  wliich  has  been  for  several  hours  opened.  j 

of  the  eggs  is  retained,  but  that  the  nucleus  is  becoming  obscure.  + 

e  those  of  Pig.  8,  but  more  highly  magaified,  to  show  that  the  outlines  or 

kve  fifcded  and  that  the  yolk  has  shrunken  away  from  the  shell  in  certain  ^  ' 

B  like  those  at  1,  2  or  6,  but  drawn  without  the  yolk  grains,  after  lying  in 

they  are  like  those  of  Fig.  6  it  takes  five  or  six  hours  to  reach  this  result. 

are  fertilised,  it  takes  only  a  few  minutes.    If  fresh  and  unfertilised,  it  • 

th  of  time  between  the  extremes  indicated,  for  the  eggs  to  reach  the  .  f .  . 

Irom  eggs  like  those  of  Fig.  10.    It  will  be  seen  that  the  nucleus  contains 

dary  nucleolus,  each  accompanied  by  a  group  of  chromatin  bodies,  pos- 

rhere  seem  to  be  nine  of  these  with  the  smaller  nucleolus,  and  two  groups, 

Lhe  large  nucleolus.    In  9  a  the  units  of  the  latter  group  are  radially 

[>f  the  nucleolus. 

eggs  from  an  oyster  which  has  been  opened  for  some  hours,  on  a  very  ^ 

)  diverse  figures  the  bodies  within  the  nucleus  assume.    In  10  b,  for  ' 

moeomes  (?)  have  arranged  themselves  in  an  equatorial  ring  between  the 

•     ■       *  ' 
he  same  lot  as  Fig.  10,  showing  that  at  the  large  end  of  egg  a,  and  smal 

tplex figure,  probably repreaeuting  the astrosphere.  .] 

I  to  those  of  10  and  11,  showing  the  activities  of  the  astrospheres  at  the  ^  ' 

ludeus.    In  12  a  the  astrosphere  at  the  large  end  of  the  egg  is  active,  and 

0  a  row  of  bodies.    Within  the  nucleus  the  chromosomes  have  arranged  .  r 

vision,  ) 

Brings  of  the  same  nucleus  with  the  principal  astrosphere,  for  80  oonsecu- 
udeus  without  the  astro»phere  is  shown  in  &  to  A,  and  the  astrosphere  I     . 

astrosphere  itself  has  a  nucleus,  called  the  centrosome.  In  addition  to 
mters  active  la  the  periphery  of  the  astrosphere,  as  see  m.  g.  s,  (.  etc.    The 

egg  nucleus  goes  through  various  evolutions,  resembling  those  of  cell 
ver  accomplish  any  division  of  nucleus,  etc 

those  of  Figs.  10, 11, 12  and  18,  treated  with  corrosive  sublimate,  stained 
nd  examined,  mounted  in  balsam,  showiag  seven  chromosomes  in  the 
anules  on  the  small-eod  fcide  of  the  nucleus,  probably  belonging  to  the 
here,  and  two  groups  belonging  to  the  astrosphere  of  the  large  pole  of 

ar  eggs  treated  with  iodine,  stained  and  mounted.    In  a  the  clear  pro- 

»heres  lies  at  both  poles  of  the  nucleus,  and  each  contains,  apparently,  a 

r  one  astrosphere  is  visible. 

uolei.  with  accompanying  astrospheric  (clear)  bodies,  from  the  same  lot 

,  at  a  later  hour,  and  viewed  in  the  fre-ih  oonditlon  in  their  own  serum, 

le  clear  body,  but  probably  ready  to  divide. 

3leus,  seen  for  20  consecutive  minutes ;  same  lot  as  Fig.  18.    Only  in  a  is 

;  in  b  the  opposite  pole  of  the  nucleus  becomes  dissolved,  showing  that 

e  in  its  neighborhood,  also.  Temperature,  91^  Fah. 

22  (887)  '     : 
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eated  with  iodine  solntion,  stained  and  monnted,  after  lying  foor  hoon, 
ater.  In  a  we  see  the  nucleus  beginning  to  break  up ;  &  is  an  exceptional 
lit  case  to  explain.  It  is  supposed  the  chromatin  has  difl^ised  throughout 
icreased  in  amount  at  the  same  time;  the  latter  body  has  swollen  to  an 

sort  of  eggs,  prepared  with  formalin  solution,  after  staining  and  mounting. 
)lutioo  has  hardly  begun,  while  it  is  nearly  completed  in  b. 
1  from  eggs  that  have  lain  flye  hours  in  water,  prepared  with  alcohol, 
armine  and  mounted  in  balsam.   Two  sorts  of  chromatin  bodies  are 
ded,  bent  threads  and  the  large  granules  apparently  definite  in  number, 

0  determine  Just  the  exact  number. 

ee  stained  and  mounted  eggs  prepared  with  iodine  solution.  These  are 
opened  oyster,  but  the  oyster  has  been  out  of  water  oyer  night  This 
astrospheiic  protoplasm,  as  In  e. 

showing  globules  at  both  ends,  probably  consisting  of  astrospherio  proto- 

1  treated  with  acetic  acid  under  coyer  slip. 

^,  treated  with  acetic  acid,  showing  shrinkage  of  nucleus  at  the  poles 

bodies.    Oysters  ftom  which  these  eggs  came  had  probably  lain  out  of 

tier  hid  been  yery  hot. 

esh  oyster  egg,  treated  with  iodine  and  stained. 

r  egg  as  last,  treated  witb  corrosiye sublimate.  At  b  are  shown  two  nucleoli 

LOW  how  there  is  an  internal  mass  of  chromatin  imbedded  in,  and  an  ex- 

to,  the  hyaloplasmic  body  of  the  nucleolus. 

xious  eggs,  drawn  without  yolk  granules,  prepared  with  formalin  and 

rmine.   Only  the  more  prominent  and  stainable  grains  of  the  nucleus  are 

ladowy  body  in  e  is  probably  an  astrospherio  body,  attached  to  the  nucleus 

»ugh  possibly  it  Is  the  large  nucleolus  expanded  and  dissolying.    Beyeral 

kud/  show  an  extraordinary  micropyle. 

"  eggs  fh>m  oyster  that  has  been  some  hours  out  of  water. 

I  one  and  a  half  minutes  alter  fertilization,  treated  with  formalin,  stained 

e,  drawn  showing  the  yolk  grains  and  the  **  reticulum  "  of  the  nucleus. 

compared  with  the  last,  and  with  figures  of  unfertilised  eggs  that  haye 

lat  haye  not  been  freshly  remoyed  fh>m  the  water  or  haye  lain  seyeral 

ill  be  seen  that  the  presence  of  the  sperms,  though  they  haye  not  yet  im- 

has  already  caused  interior  actiyities  in  the  nucleus.     The  chromatin 

le  rapidly  dissolying.    The  astrospheres  aro  deyeloping  and  the  walls  of 

aeighborhood  are  breaking  down  with  pseudopodic  projections.    There 

t  but  that  some  of  the  elements  of  the  karyokinetic  spindle,  and  possibly 

re  deriyed  from  some  of  the  chromatin  bodies  in  the  nucleus. 

(889) 


Digitized  by 


Google 


*i! 


FLATS  nL 


Digiti 


zed  by  Google 


LPLANATION  OF  PLATE  III. 


0Y8TXB  KGG  DTTBINO  IMPBION^TIOlf. 


:ggs  one  minute  after  fertilization ;  treated  with  corroslye  sublimate ;  stained 

le ;  studied  In  balsam.    In  all,  except  g  and  A,  one  or  more  sperms  are  seen 

irface.    In  e  tbere  is  a  wide  micropylar  ftinnel.  and  here  many  sperms  have 

B  figures  show  that  the  nucleus  is  dissolving  and  the  astrospLeres  are  foim- 

astrospheres  are  visible ;  in  a  and  e  none  are  seen.    In  the  other  figures  one 

ent;  /has  probably  the  most  advanced  nucleus  of  the  set 

imllar  eggs  (as  in  29)  treated  with  iodine.    The  darkly  shaded  b  and  e  figures 

tive  depth  of  staining;  d  exhibits  the  action  of  one  of  the  oentrosomes;  in  e 

lere  has  become  two ;  in  h  and  c  we  see  the  astroepheric  protoplasm  on  dJ^er 

icleus  In  the  two  cases;  in  d  and/ we  see  that  at  first  this  protoplasm  forms  a 

»nnd  the  nucleus  on  all  sides.    It  looks  as  though  we  had  to  do  with  three 

tphere.    Largest  is  the  clear  protoplasm ;  next  is  a  nuclear  sort  of  aggregate, 

leolar  point  in  the  center,  called  the  centrosome. 

iperms  very  greatly  enlarged.     In  one  of  the  specimens  we  see  how  the 

mature  sperms  split  the  fiagellum,  and  so  make  two  mature  sperms. 

^  how  the  pointed  end  of  the  egg  ofi'en  the  principal  attraction  for  the 

the  sperms  attach  themselves  first  by  their  tails. 

f  a  clam  after  fertilisation.    Owing  to  some  abnormal  condition,  the  egg  has 

lobule  of  very  clear  protoplasm  at  the  mlcropyle,  and  the  sperm  that  has 

»WB  clearly  its  fiagellum.    In  the  other  cases,  only  the  heads  are  visible  as 

dies.    At  h  one  is  drawn  to  a  larger  scale.    At  e  is  a  small  oorpusde,  to  which 

ve  attached. 

e  of  muscle  fibers  of  the  oyster,  upon  which  many  sperms  have  futened. 

le,  stained  and  mounted. 

as  seen  with  a  microscope,  when  the  eggs  are  fertilised  on  the  slide,  and 

lip.    After  the  proper  lapse  of  time,  nearly  every  egg,  but  with  some  excep- 

rered  with  as  many  sperms  as  possible.    We  have  here  shown  only  the  optical 

In  the  act  of  receiving  a  sperm  at  the  pointed  end.  The  apical  protoplasm  is 
.  freer  ftom  yolk  grains  than  elsewhere,  and  it  is  evidently  in  some  sort  of 

"he  same  egg  viewed  under  the  microscope,  at  diflferent  Intervals  following 
>  sperm  is  shown  at  the  pointed  end,  and  In  d  has  broken  up  into  chromo- 
le.  the  egg  chromosomes  have  been  actively  undergoing  kinesis,  but  in  this 
m  lack  of  oxygen  under  the  cover  slip,  the  kinesis  is  abortive,  and  no  polar 
iclel  were  formed.  To  the  right  of  c  and  d  are  shown  three  successive  views 
he  uppermost  one  is  a  polar  view. 
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Oyster  eggs  nine  minutes  after  fertilization;  stained;  showing  the  sperms 

>ns  parts  of  the  surface  and  particularly  the  point.    In  b  we  fee  the  nucle- 

1  find  two  astroepheres  present.    Unless  otherwise  stated,  all  eggs  henceforth 

id.    Those  designated  '*  Hying  eggs  "  were,  of  course,  not  stained. 

Similar  eggs  one  minute  later. 

;ly.  four  astrospheres  are  present. 

matin  rosette  has  formed  in  the  center  of  the  nucleus,  twelve  minutes  after 

matin  rosette  is  traveling  towards  the  surface  of  the  hroad  end  of  the  egg, 
»  after  fertilization.    Probably  the  body  near  the  pointed  end  of  the  egg  Ik 

ve  come  before  40.    It  represents  the  nucleus  dissolving,  fifteen  minutes  after 

uomosomes  are  scattered  as  yet,  and  not  gathered  into  a  rosette. 

moBomes  are  collected  into  a  ring.    The  astrospheres  did  not  show  in  this 

of  chromosomes,  each  with  an  astrosphere,  are  present  One  or  two  other 
,  one  of  which  is  possibly  the  entered  sperm.  In  that  case  the  losette  near- 
t  rather  than  to  the  chromosomes.  The  chromosomes  seem  to  be  in  groups 
the  nucleus  before  dissolution.  Twenty  minutes  after  fertilization, 
inutes  after  fertilization,  stained  after  treatment  with  formalin.  The  clear 
Ig  is  present  in  branching  and  anastomosing  plates  that  are  much  crinkled. 
>resent  [in  a  drawing.  Their  number  and  course  have  been  symbolized  or 
ically  by  the  lines.    The  middle  of  the  broad  pole  of  the  egg  is  now  drawn 

e  astrospheric  spindle  with  the  chromatin  nucleus  lying  between  the  astros- 
i  surface  of  the  egg,  at  its  large  end. 

e  living  egg  as  soon  as  the  sperm  has  entered,  ten  minutes  after  feritliza- 
the  nucleus  is  dispersing  and  the  chromatin  nucleoli  are  dissolving.  The 
thrown  into  numerous  wrinkles  and  the  entire  egg  is  contracting.  It  is  at 
tion  of  Fig.  45  is  established.    This  condition  remains  until  the  egg  has 

ig  five  minutes  later,  showing  the  spindle  which  is  to  make  the  polar 
Uter  of  doubt  which  of  the  two  remaining  bodies  represents  the  entered 
)t  spplies  to  the  next  figure. 

r  spindle  five  minutes  later.    The  central  or  chromosomic  elements  have 
p'oups.    The  upper  one  will  form  the  first  polar  globule, 
ows  successive  stages  in  the  formation  of  the  bud  on  the  shell,  to  receive  the 
ning,  apparently,  four  pairs  of  chromosomes.    These  views  are  of  the  same 
art,  viewc-d  alive. 

rith  the  first  globule  completed,  forty  minutes  after  fertilization.    A  new  set 
sin  at  the  small  end  of  the  egg  and  travel  or  extend  upwards.   The  material 
le  is  being  pushed  out ;  this  takes  but  a  few  minutes, 
ith  the  second  polar  globule  completed.    Note  that  the  chromosomes  lie  at 
containing  the  first  globule,  but  this  is  not  invariably  the  esse  in  other  eggs, 
ith  an  extraordinarily  prominent  polar  bud.    The  pointed  end  of  this  egg, 
kwn  in  so  the  egg  can  become  nearly  spherical,  is  being  pushed  out 
rith  two  polar  globules  at  each  pole ;  the  large  globules  at  the  small  pole 
)  not  real  polar  globules,  but  are  protoplasm  or  yolk  plasm,  squeezed  out 
icted,  to  make  the  real  globules  at  the  (in  this  figure)  right-hand  pole. 
i  two  false  piplar  globules  side  by  side. 

las  only  one  true  polar  globule,  is  budding  a  goodly  group  of  false  ones  at 
eegg. 

iewed  flrom  the  pole  while  the  polar  spindle  is  active,  making  the  polar 
many  chromosomes  there  are,  and  just  how  they  are  divided  to  make  the 
not  been  determined  for  the  oyster  egg.  The  phenomena  are  so  very 
accurate  observation,  and  the  data  fh>m  different  eggs  do  not  seem  to  agree, 
lervation  has  gone.  Several  independent  counts  of  the  chromosomes  have 
>ers,  but  there  has  been  most  s  greement  on  the  number  sixteen  for  the  egg 
leral  laws  governing  these  procedures  in  other  eggs,  we  should  expect  that  the 
ontains  eight  chromosomes  and  theseoond  four.  But  as  these  chromosomes 
>  state  of  subdivision  to  a  state  of  union,  and  vice  versa,  constantly,  it  is  no 
lifflcult  task  to  ascertain  the  exact  number.  When  they  are  numerous  they 
e  another. 
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wenty-five  miniites  after  fertilization,  stained  with  picro-caimine,  show- 
bales,  P.  g,  the  female  pronadeos  (or  rather  its  chromosomes),  and  the 

the  preceding  on  Ij  in  that  the  chromatin  of  the  female  nuclens  isdiffosed 
lei  are  alike. 

I  two  polar  globules  and  a  nuclens  having  four  chromosomes.  This  is 
I  the  sperm,  in  which  case  only  one  polar  globule  is  as  yet  made  or,  as 
>ronucleus  has  only  two  chromosomes  at  this  stage.  The  nucleus  along- 
le  is  half  of  the  original  egg  nucleus.  When  it  shall  haye  giyen  up  half 
form  the  second  polar  globule,  it  will  be  the  female  pronucleus, 
two  pronuclei  with  their  astrospheres.  The  other  bodies  in  the  egg  are, 
)ules,  or  their  equivalent;  perhaps  the  polar  globules  are  hidden  on  the 

ores  have  taken  position,  to  draw  the  two  pronuclei  together. 

luclei  are  nearly  in  contact. 

arlant  of  what  is  shown  in  61. 

TOsphere  splitting  into  two,  close  by  the  two  pronuclei. 

male  pronucleus  with  two  astropheres ;  the  male  pronucleus  has,  as  yet, 

>ed  any. 

ei,  each  with  an  astrosphere  in  a  peculiar  stage,  in  which  all  four  organs 

I  superficial  appearance. 

onuclei  are  enveloped  by  one  mass  of  sjBtrospheric  protoplasm.    The 

lone  is  present,  the  first  having  been  rubbed  off. 

bowing  that  the  pronuclei  are  really  nucleoli. 

perm  at  the  micropylar  end  of  the  egg.  becoming  fUmished  with  an 

plain  whether  or  not  the  female  pronucleus  has  come  down  here*  too. 

pronuclei  in  close  contact  at  the  micropylar  pole. 

JO  pronuclei  dissolving,  to  make  chromosomes. 

ipindle  and  chromosomes  of  the  pronuclei.   New  astrospheres  will  be 

de  of  the  middle  of  the  spindle,  or  else  the  spindle  turns  around  and 

Lion  spindle.    Compare  Fig  68. 

mentation  spindle.    Note  that  there  are  apparently  three  astrospheres; 

irhaps  lost)  in  the  yolk  hemisphere.    Possibly  it  has  something  to  do  with 

m  the  germinal  hemisphere. 

a  spindle,  86  minutes  alter  fertilization. 

I  the  act  of  separating  the  egg  into  two  segments.    The  chromosomes 

1  the  daughter  groups  of  chromosomes. 

,  showing  a  marked  division  between  the  yolk  and  germinal  portion  of 

s  Fig.  76. 

w  of  a  live  egg  during  the  process  of  starting  division  by  the  spindle,  just 

Tinkles  on  the  surface  of  the  germinal  hemisphere. 

on  of  such  an  egg  after  staining,    Note  that  each  daughter  nucleus  con- 

hromosomes,  diffkised  in  a  body  of  hyaloplasm.    The  bodies  on  the  sides 

s  probably  represent  the  two  daughter  halves  of  the  female  pronucleus, 

of  the  male  pronucleus.    There  seems  to  be  some  evidence  of  a  "  yolk 

esumably  the  relic  of  one  of  the  pronuclear  astrospheres.    It  is  hoped 

ts  will  be  cleared  up  by  further  studies. 

w  of  a  segmenting  egg,  one  or  two  minutes  later  than  Fig.  78.    This  is 

sparation  of  the  segmentation  spheres  or  buds  (blastomeres).    Only  two 

t,  corresponding  with  the  two  daughter  nuclei  of  79.    The  yolk  sphere  (y) 

1.   It  will  soon  reunite  with  the  darker  of  the  two  blastom^  res  shown. 

lal  view,  a  very  few  minutes  later,  when  the  nucleus  and  spindle  are  pass- 

idition,  so  that  the  blastomeres  are  closer  together,  but  the  yolk  is  still 

r  separation. 
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yolk  sphere  partly  reanlted  to  the  macromere,  the  nuoleuB  of  which  it 

g  stage.    The  nadeus  in  the  micromere  is  still  actiye,  and  its  cell  is 

the  yolk. 

I  now  a  part  of  the  macromere,  and  the  miciomere  Is  partly  imbedded  in 

arly  in  the  resting  stage. 

>  has  disappeared  and  the  nuclei  are  In  the  resting  condition. 

I  the  last,  showing  that  the  micromere  Is  dearer  than  the  macromere. 

ews  of  eggs  in  stages  corresponding  to  84  and  85,  but  viewed  from  the 


view  of  an  egg  nearly  in  stage,  88. 

Sggs  in  yarious  positions,  and  showing  varieties  of  the  "  comi>act "  form. 

inuatiou  of  same  subject  as  drawn  from  the  living  egg,  and  not  so  compact 

llustrating  the  contracting  effect  of  the  reagents. 

rs  of  one  and  the  same  egg,  drawn  while  segmenting,  and  at  intervals  one 

Qing  flity-four  minutes  after  fertilization,  except  h,  which  is  five  minutes 

a  is  one  minute  after  wrinkling. 

(347) 


Digitized  by 


Googi 


a 


.i 


9s 


% 


^ 


( 


a 


i^ 


a 


CL 


I 


17 


d 


n 


"       s  ^.>C>x     d    ^         e 


/oo 


PLATE  VII. 


I 


Digiti 


zed  by  Google 


»LANATION    OF   PLATE   VII. 


T8TRB  IGO  DTTBING  THX  8IC0ND  CLSAVAGB  STAGS. 


itages  in  the  formation  of  the  first  deayage,  that  intervene  between 
94,  when  the  development  is  slower,  due  to  lower  temperature.  In  94 
apsed  after  wrinkling,  before  form  a  was  produced.  In  95  the  four  stage 
by  one  minute  intervals. 

11  the  execution  of  the  second  cleavage.  The  series  follows  h  of  Figs. 
»n  another  egg.  Scarcely  more  than  a  minute  separates  these  figures ; 
e  ftont,  where  the  first  mlcromere  is  situated.  This  has  begun  to  elon- 
B  macromere  behind  it  also  elongates  and  separates  off  from  the  yolk ; 
horn  the  side ;  c  is  a  side  view  ;  d  is  a  ftont  view  and  e  a  later,  side  view 
t  will  be  seen  that  apparently  four  micromeres  are  formed. 
B  eggs  in  various  positions  during  this  stage  of  development.  In  d  and 
)w  micromeres  has  joined  the  yolk,  to  make  a  new  macromere. 
B  stages  of  compacting  of  these  new  blastomeres ;  a  and  b  fit  on  to  the 
ase  of  delayed  division  of  the  first  macromere.  while  the  other,  not  only 
leavage,  but  its  daughter  cells  have  begun  to  divide  again.  Such  a  case 
nuclei  in  five  blastomeres. 

IS  eggs  with  five  blastomeres,  viewed  in  various  positions :  a  from  side ; 
de ;  d  from  in  fh>nt. 

egg  with  six  blastomeres.  This  is  the  case  when  the  first  micromere 
first  macromere  divides  but  once,  the  former  having  passed  the  third 
le  latter  only  the  second.  Note  that  these  the  first  three  cleavage  planes 
endlcular  to  one  another. 

stained  and  mounted  specimens,  corresponding  to  the  preceding  series, 
I  the  living,  active  eggs.  Drawings  in  Fig.  IOC  represent  a  magnification 
tas  Figs.  9&-99  only  250  to  850  times.  Were  it  not  for  the  shrinkage  pro- 
e  drawings  in  Fig.  100  would  be  twice  the  diameter  of  the  other  figures. 
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of  Stained  egg  after  {^e  macromere  has  re-formed,  after  the  second 


e  fourblastomeres  have  become  oompact. 

Qye  blastomeres. 

of  egg,  with  six  blastomeres. 

fsame. 

Ion  of  same  after  compacting. 

w  of  developmental  stage,  with  eight  blastomeres. 

d  a  half  hours  after  fertilisation,  showing  the  micromeres  beginning  to 

e. 

ion  at  a  slightly  later  stage. 

nere  is  nearly  enveloped  by  micromeres,  which  meanwhile  are  mnlti- 

onaller. 

de  of  the  micropylar  pole  is  left  uncovered. 

ion  at  a  slightly  later  stage  (from  side),  one  and  three-fourths  hours  after 

lei,  seen  apparently  in  the  macromere,  are  those  of  the  cells  or  blasto- 

I.  projected. 

optical  section,  a  little  later  (compact). 

nere  is  nearly  covered. 

ee  hours  after  fertilization  of  egg. 
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PART  II.     CONTRIBUTIONS  TO  OUR  KNOWLEDG 
BOVINE  TUBERCULOSIS. 

In  this  part  of  the  report  of  the  Biologist  we  present  the 
tions  made  upon  the  College  Farm  herd  and  the  Hospital  Ba 
in  continuation  of  our  previous  reports  on  these  animals.  1 
ings  at  the  autopsies  of  two  interesting  cases  are  described,  s 
abortions,  and  one  of  special  tests  with  tuberculin,  are  giv< 
finally,  an  extended  and  careful  set  of  temperature  readic 
February  to  June,  inclusive,  observed  on  tuberculous  anir 
their  calves,  concludes  this  report. 

A  careful  and  detailed  study  of  these  data  an  d  discovery 
ciples  is  reserved  for  future  reports. 

AUTOPSY   OF  NO.    18. 

This  cow  had  been  tested  four  times.    The  first  time,  on  ac 
to  the  herd,  October  26th,  1898.     The  highest  temperatui 
injection  was  102.5°  ;  the  highest  the  next  day  was  102.5°. 
was  young,  a  high  normal  temperature  was  expected,  and 
admitted.     Of  course,  the  temperature  record  gave  absoli 
evidence  of  reaction  having  occurred. 

The  second  test  was  made  October  19  th,  1900.  The  hig 
first  day  was  102.3°,  the  next  day  the  temperature  rose  to 
Clearly  a  reaction. 

The  third  test  was  applied  April  24th,  1901.  The  highest 
day  was  103.0° — a  suspicious  '*  fever  temperature.'*  Next 
following  the  test  the  temperature  was  106.0°  and  remained 
day.     A  very  clear  case  of  reaction. 

Again,  she  was  tested  June  15th,  1901.  Her  normal  tem 
was  now  103°  to  104°,  or  even  higher.  Next  day,  after  inj« 
tuberculin,  the  temperature  was  the  same.  The  figures  t 
*'te8t"  reaction,  but  we  must  consider  the  high  normal  tem 
as  a  physical  symptom  of  advancing  tuberculosis. 

During  the  hot  weather  of  June,  1901,  this  animal  failed 
and  it  was  determined  to  slaughter  her.  This  was  done,  and 
made  July  6th.  Her  appearance  at  this  time  was  typical  of 
stages  of  tuberculosis. 

It  was  distressing  to  observe  her  wasted  and  delicate  form 
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human  consumption.  Post-mortem  examination 
;  abnormal  in  the  udder,  nor  were  there  tubercles  in 
the  intestines,  except  in  the  mesenteric  lymph  glands, 
were  enlarged,  and  some  were  caseated.  All  were  im- 
"abundant  fat. 

cavity  we  found  pleural  adhesions  of  the  lungs  and 
gs  of  lungs  and  chest,  studded  with  masses  of  millet- 
All  the  pulmonary  glands  were  ei^arged,  caseated 
Innumerable  small  foci  of  the  lesions  of  tuberculosis, 
diastinal  gland  was  nearly  a  foot  in  length.  Both 
ly  solid,  filled  with  masses  and  foci  of  tubercles,  more 
In  the  left  lung  only  the  cephalic  lobe  was  func- 
K),  contained  several  tuberculous  foci  at  the  edge.  The 
osterior  lobe  was  marbled. 

lung,  nearly  the  whole  of  the  middle  lobe  was  func- 
ested.  The  rest  of  the  lung  was  solid  tubercle.  This 
nsumption  contrasts  greatly  with  the  next. 

AUTOPSY  OF  NO.  59. 

e  of  the  three  surviving  members  of  the  old  herd, 
ous  in  1894,  at  the  age  of  seven  years.  She  has  been 
mes,  during  the  seven  years  she  lived  since  that  date, 
xi  reaction,  more  frequently,  when  tested,  than  any 
mbers  of  the  tuberculous  herd  of  the  hospital  barn, 
t  28th,  of  enfeebled  vitality,  due  to  combined  old  age 
he  stood  up  until  within  two  days  of  her  demise.  She 
itinually  a  young  bull-calf,  her  own,  born  the  pre- 

Y- 

IS  away  at  the  time  of  her  death,  and  the  lungs,  liver 
ra  were  kept  three  days,  immersed  in  a  formalin  so- 
bey  were  examined,  August  31st.  At  that  date  de- 
3  rank  in  the  interior  of  all  the  organs,  and  there  was 
>ration,  it  was  difficult  to  form  an  opinion  as  to  the 
if  the  organs  at  the  time  of  death.  The  lungs  were 
d  with  blood,  and  there  was  evidence  of  other  lung 
)erculosis. 

*e  tubercles  also.     In  the  posterior  apex  of  the  right 
lobe)  was  an  indurated  area  three  inches  in  diameter, 
3eous  cavity,  breaking  up  into  pus.     A  large  area  of 
28 
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fiimilar  nature  occupied  the  anterior  and  external  portion  of  tt 
lobe.  No  other  tubercles  were  found.  The  temperature  rei 
thi9  cow  from  February  to  June  is  shown  in  the  following 
and  shows  that  she  was  subject  to  great  fluctuations  in  her  te 
ture,  frequently  breaking  out  into  fever  periods.  At  her  nin 
test,  March  22d,  she  gave  a  reaction  rise  of  one  degree, 
twentieth  test,  June  15th,  when  there  had  been  naturally  a  s 
fever  reactions,  she  failed  to  respond  to  the  test.  It  is  preeum 
the  heat  of  the  summer,  combined  with  her  enfeebled  conditi 
the  strain  of  supporting  her  calf,  were  the  immediate  cause  oi 

She  certainly  showed  a  comparatively  limited  area  inva< 
tubercle,  not  sufficient  of  itself  to  cause  death ;  yet  she  ha 
emaciated  for  many  months  and  showed  the  consumptive  appe 

The  calf  was  tested  at  the  same  time  as  the  mother,  but  it 
not  to  have  caught  the  disease,  and  probably  no  tubercle  gera 
passed^  from  this  cow. 

She  offered  a  typical  case  of  ^'slow  consumption,"  in  sha 
trast  to  No.  18.  How  far  the  numerous  injections  of  tub 
retarded  the  progress  of  the  disease  cannot  be  judged, 
require  a  special  experiment  on  a  large  number  of  reacting  ai 
jp  similar  physical  condition,  separating  them  into  two  grou 
to  receive  no  injections,  while  the  cows  of  the  other  group  re 
various  number  of  injections — the  experiment  extended  for  ye 
give  a  proper  answer  to  a  question  of  this  kind.  Such  an  expc 
can  only  be  carried  out  by  special  legislative  action,  particul 
regards  the  expense. 

REMARKS  ON   THE  TABLES. 

The  first  table  exhibits  the  record  of  abortions,  showing  th 
were  not  so  frequent  during  the  past  year  as  previously.  It 
certain  to  what  cause  this  decrease  is  due.  Further  considers 
this  subject  is  postponed  until  such  time  as  the  data  we  have  a< 
lated  shall  be  sufficiently  abundant  for  study.  The  herd  hi 
treated  for  a  protracted  time  with  injections  of  iodo-phenol.  I 
other  herds  this  remedy  has  apparently  given  good  evidence  c 
a  specific  cure. 

Next  follows  a  table  of  individual  special  temperature  recc 
different  dates,  and  finally,  a  very  extended  series  of  temp 
observations    on    the    members  of    the   hospital    herd,   in 
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ntroduced  into  this  barn  and  fed  the  milk,  to  see 
)w  soon)  the  power  to  react  is  developed  and  whether 
Jitions  with  this  tuberculous  ** hospital  herd"  are 
ction. 

lave  the  evidence,  it  does  not  at  present  point  to  the 

the  conditions  offered  in  this  bam  are  infectious, 

>rove  that  they  would  not  be  infectious  in  any  other 

lence  is  negative  and  is  not  so  valuable  as  positive 

ure  record  is  a  part  of  a  series  which  we  hope  to  work 
I,  relative  to  the  external  influences  that  modify  the 
mimals. 
abbreviations  have  been  used  : 


D. 

0.  Cow  is  or  has  just  been  running  out 

isen. 

in  the  yard. 

r.  Cow  arose  some  minutes  ago. 

o.  Old  thermometer. 

ratered  recently. 

n.  New  thermometer. 

is  not  specified,  the  following  routine  applies  to  the 
ering  of  this  herd  : 


it  to  water  (1  p.  m.  on  Sundays), 
to  barn  (2  p.  m.  on  Sundays). 
1  milked. 

;n  giving  extended  tables  of  temperatures,  in  all  cases 
[V. )  where  the  temperature  exceeds  100°  only  the 


.  .)  indicate  omission  of  observations  at  hours  due. 
indicates  a  longer  period  of  rest  from  observing. 

Ives  were  the  offspring  of  members  of  the  tuberculous  herd. 


Digitized  by  VjVJ' 


366 


NEW  JERSEY   AGRICULTURAL  COLLEGE 


o 
a 


2 

I 

8 

a 


I 


«     I 


•jl«)  JO  i£«iwnA 

Alive;  died. 

Dead. 
Alive ;  died. 
AUve ;  died. 

s 
s 

f 

n 

•9»Ba 

Nov.  16, 1900. 
Mar.  26, 1901. 
Nov.  28, 1900. 
Jan.  17,1901. 
Jaa   22,1901, 

•MOO 

Sebolt. 
Sebolt.  2d. 

No.  14. 

B.  B.  Heifer. 

B.  B.  Cow. 

*X  )uvu)89jd  JO  siiKiOH 

«  «  «  ;?  sr 

1 

'uo|)ioq«  JO  d^HQ 

May  18, 1901. 
May  81,1901. 
June  28, 190L 
July  15,1901. 
Aug.    1.1901. 

'90IAJ9B  JO  9)«a 

Nov.  16, 1900. 
Feb.  27, 1901. 
Dec.  28. 190O. 
Jan.   10,1901. 
Jan.    25,1901. 

•ewqomd  jo  a^wQ 

Oct.     8, 1899. 

Raised. 
Sept.  22, 1896. 
Nov.    8,1898. 
Sept.  22, 1896. 

•8I»9i— 08V 

lo     eo     lo     00     d 

•iws 

S    8    S    -*    S5 

8 

No.  21 ^ 

Regena,  8d 

PrincesMi  (fifth  time) 

No.  4 

THixIr 
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TABLE    IV. 
Special  Tests. 


7^ 


1st. 


Oct.  7, 
1900. 


iBt 


Oct  7, 
1900. 


d 
S 


1st 


Oct.  7, 
1900. 


55 


8d. 


Feb.  19, 
1901. 


Apr.  24. 

loot 


Nov.  6, 
1900. 


iDjection  made  at  6  p.  m. 


101.7 
lOB.O 
102.6 
102.4 
102.2 
102.1 


101.2 
101.8 
101.7 
101.4 
101.5 
102.8 
102.8 
102.1 
101.1 
102.0 
102.0 
102.0 
102.0 
102.6 




101.6 

101.7 

102.4 

102.8 

102.1 

102.1 

101.6 

102.0 

101.4 

101.9 

101.8 

102.0 

101.6 

100.7 

101.1 

101.4 

101.8 
101.0 

102.0 
101.9 

101.0 

101.6 

101.8 

101.7 

101.6 

101.6 

101.8 

101.5 

101.4 

101.8 

101.8 

101.6 

101.4 

102.0 

U1.5 

101.7 

101.6 

101.8 

101.8 

102.0 

102.2 
102.0 
101.7 

m.o 

100.6 
101.6 
101.0 


101.6 


101.8 
101.6 
102.0 
102.0 
101.7 
101.7 
102.0 
101.6 
101.6 
101.4 
101.6 


II 


}......{ 


102.0 
101.2 
101.6 
101.4 
101.2 
101.8 
101.8 


& 


8d. 


Apr.  24, 
1901. 


Oct  19, 
19C0. 


101.6 


101.8 
102.0 
101.1 
101.0 
100.8 
101.5 
100.6 
101.8 
100.9 
101.5 
100.7 
101.2 


101.6 
101.8 
102.6 
101.2 
102.0 
102.2 
108.0 


106.0 


104.6 
108.9 
104.0 
104.2 
106.0 
106.0 
106.1 
104.8 
104.0 
108.7 
100.8 

iqo.8 
Reacts. 


§ 


8d. 


July  16, 
1901. 


June  16, 
1901. 


102.8 
108.8 
108.6 
104.0 
104.0 
108.7 


8d. 


July  15. 
1901. 


June  16, 
190L 


108.6 


102.1 
102.2 
102.4 
102.8 

ioa.8 

102.4 
102.8 
102.8 
102.6 
102.6 
102.6 


108.0 
10B.4 
10B.6 
108.6 
108.6 
108.6 


102.0 


101.8 
101.8 
102.0 
102.0 
102.2 
102.0 
102.1 
102.4 
102.4 
102.2 
102.2 


Digitized  by 


Google! 
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DATE. 

i 

i 

i 

i 

o 

I 

o 

5 

1901. 

February  22— 

11  ▲.  M.. 

102.8 

100.8 

100.9 

100.8 

102.6 

102.4 

12  tM. «.. 

2.6 

0.9 

0.6 

1.0 

2.6 

2.8 

1  P.  M.. 

8.9 

0.7 

99.8 

99.9 

2.8 

2.4 

2     *' 

1.8 

16 

0.8 

1.8 

2.4 

2.7 

8     " 

1.9 

1.1 

0.7 

1.9 

2.9 

2.6 

4     " 

2.0 
2.0 

1.2 
0.9 

0.4 
0.9 

1.9 
2.1 

2.7 
2.7 

2.9 
8.0 

6    "  

6    ••  « „^ 

2.6 

0.7 

1.2 

2.4 

8.2 

8.2 

7     ** 

2.0 

1.4 

1.0 

2.0 

8.8 

2.9 

8    " „«. 

2.2 

1.8 

1.8 

1.7 

8.6 

2.7 

9     " 

2.8 

1.8 

1.0 

1.8 

2.8 

2.7 

10    " 

11     "  «•• 

February  28.......... 

,„, , 

.  .....M.UI... 



^.^ 

4A.M 

1.8 

99.8 

0.8 

1.0 

2.8 

2.2 

6    '* 

1.7 
1.2 
1.2 
1.2 
1.1 
1.0 
0.9 
1.8 
1.0 
98.6 
98.8 
0.6 

0.6 
1.2 

99.2 
0.7 
0.9 
1.6 
1.2 
1.6 
1.6 
0.4 
0.6 

99.4 

1.0 
0.6 
1.6 
1.6 
1.2 
1.4 
0.6 
1.4 
1.4 
0.7 
0.8 
0.7 

1.2 

1.0 

1.7 

1.6 

1.9 

1.8 

1.8 

2.2 

2.0 

99.4 

98.6 

99.2 

2.6 
2.8 
2.2 
2.6 
1.9 
1.9 
2.0 
2.7 
1.7 
1.9 
2.1 
2.2 

1.6 
1.6 
2.1 
2.2 
2.2 
2.1 
1.8 
1.7 
2.8 
2.8 
2.2 
2.9 

6    "  » 

7     ••  - 

8    " 

9     " 

10     "  

11     "  „ 

12  M 

1  P.  M.....^ „..,. 

2     "  

8     "  

4     " 

5     "  

1.1 
1.8 

0.9 
l.l 

1.8 
1.0 

0.6 
0.6 

2.8 
8.2 

8.9 
2.6 

6     "  

7     " 

1.2 
0.8 

1.0 
98.6 

0.7 
0.8 

0.8 
0.2 

2.2 
2.6 

2.4 
2.8 

8     "  

9     "  

1.0 
99.8 
0.7 
0.2 

99.7 
99.6 
0.8 
98.8 

0.7 
0.0 
1.2 
1.2 

1.0 
0.4 
0.8 
0.6 

2.6 
2.7 
1.6 
1.8 

2.8 
2.1 
2.6 
2.0 

10     " 

11     "  « 

12  Midnight 

February  24— 

1A.M 

0.6 

98.8 

1.2 

1.8 

2.8 

2.6 

2    ••  « 

0.0 
0.8 

97.8 
0.0 

1.0 
1.0 

0.0 
0.2 

2.0 
2.6 

2.7 
2.2 

8     "  « 

4     "  - 

6     "  „ «.. 

2.6 
1.8 
1.6 

98.1 
0.4 
0.8 

1.2 
1.2 
1.4 

0.9 
1.1 
0.8 

2.4 
2.2 
1.7 

1.7 

2.1     . 
8.8     . 

6     "  « 

7     "  

Digiti 
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1 

12 

1 

0.7 

0.9 

1.4 

1.6 

2.0 

0.6 

0.3 

0.7 

99.2 

0.8 

0.8 

R.    97.6 

r.     99.2 

S.    99.1 

3.3 
1.1 
R.     0.8 
R,     3.7 
R.     0.1 
99.3 
R.     0.8 
R.   99.8 
R.    99.9 

R.   99.7 

R.    99.4 

L.    99.1 

R.   98.9 

R.   98.2 

0.5 

1.0 

R.   99.5 

1.3 

R.     0.4 

1.4 

R.    99.8 

1.5 

1.9 

1.7 

R.     0.0 

1  8 

o 

5 

1 

5       1 

1.8 

0.9 

1.6 

1.9 

•     2.0 

0.1 

99.7 

99.8 

1.2 

1.7 

0.5 

R.    93.6 

1.2 

0.9 

1.1 
F.  1.4 
R.  1.8 
R,     1.0 

1.5 

2.2 
R.     1.3 

1.7 
R.     2.0 

1.8 

R.     1.9 

R.     1.4 

R.     1.0 

1.9 

R.     2.2 

2,5 

1.8 

R.     2.1 

R.     2.6 

1.7 

R.     1.8 

0.8 

0.1 

0.9 

0.8 

0  9 

1.7 
1.6 
1.2 
1.3 
l.l 
0.8 
0.9 
1.0 
C.9 
1.8 
1.2 
0.2 
0,9 
1.0 

1.3 
1.0 
1.6 
2.0 
1.8 
0.0 
99.7 
0.8 
0.8 
1.4 
1.3 
0.5 
0.7 
1.0 

1.6 
2.8 
3.0 
2.8 
1.8 
0.6 
2.0 
2.2 
1.7 
1.8 
8.2 
2.2 
2.4 
2.8 

( 

1.8 
2.7 



2.7 

2.0 

2.4     , 

3.1 

2.9 

2.6 

3.9 

2.7 

4.0 

8.2 

8.4 

8.8 



0.6 

1.1 

R.      1.5 

R.     0.6 

99.9 

0.0 

R.     0.7 

R.     0.2 

R.     0.9 

R.     0.2 

R.     0.1 

a.    99.8 

1.1 

0.0 

R.     0.4 

0.5 

0.2 

0.6 

R.     0.5 

0.9 

R.     1.5 

1.7 

1.9 

1.4 

0.5 

0  6 

1.8 
2.1 
R.     1.5 
R.     1.4 
R.     1.8 
1.5 
R.     1.5 
R.     1.5 
R.      1.4 

1.4 
R.     1.1 
R.     1.0 
1.2 
1.8 
1.5 
1.8 
1.8 
1.8 
1.5 
1.8 
2.0 
0.7 
1.2 
1.1 
1.0 
1  3 

1.7 
3.0 
2.8 
8.4 
2.6 
2.9 
2.4 
2.4 
2.8 

1.9 
1.6 
2.2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.5 
0.8 
1.8 
2.0 
2.2 
2.8 
2.6 
2.7 

8.7 
3.5 
8.8 
3.7 

4.5 

4.1 
3.9 
4.1 
4.2 

4.9 

•4.0 
3.7 

....r 

3.0 
8.5 
3.0 
2  5 

2.5 
2.7 
2.9 
2.7 
2.7 
2.3 
2.6 
8.2 
8.0 
8.1 
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« 

^ 

DATE. 

S' 

Ji 

S 

S 

o 

^ 

& 

i 

i 

i 

i 

3 

1901. 

March  2- 

6  p.  M «.. 

R. 

1.7 
1.2 

1.1 

R.  99.1 

R. 

0.7 
99.8 

1.4 
0.8 

2.4 
2.9 

2.8 
8.0 

7     ••  ...« — 

8    *•  «. 

R. 

1.9 

R.  98.8 

99.6 

R.     0.8 

2.4 

2.4 

9     ••  « 

R. 

1.8 

R.     0.1 

R. 

1.0 

R.     0.8 

2.6 

2.2 

10    •*  .......M. 

R. 

1.4 
99.4 

R.     0.6 
R.  99.0 

R. 

0.9 
0.9 

0.6 

0.6 

2.6 
2.4 

2.7 

11     ••  

2.8 

12  Mldnlifht 

1.9 

0.8 

1.0 

0.8 

2.8 

2.2 

March  8- 

1  A.  M 

1.6 
1.0 
1.0 

0.6 

R.  99.7 

99.7 

R. 

1.2 
0.8 
1.0 

0.6 
0.4 
0.9 

2.6 
2.6 
2.0 

2.8 

2     ••   ^ 

2.8 

8    ••  « 

1.7 

4     ♦•  ^ 

R. 

0.9 

99.9 

R. 

1.2 

0.7 

2.2 

2.2 

5     ••  ^. 

1.0 
1.0 

0.2 
0.7 

R. 

1.8 
1.0 

0.4 
0.6 

1.6 
2.0 

1.7 

6     ♦•  «. 

2.8 

7     "  

0.1 

0.6 

1.6 

0.7 

1.8 

1.9 

8     ••  « 

1.4 

0.6 

1.2 

0.7 

1.4 

2.0 

9    '•  

2.1 

0.6 

1.6 

0.6 

0.2 

2.2 

10     ••  

1.6 
1.4 
1.4 
1.6 
1.4 
1.6 

1.1 
1.1 
1.4 
1.8 
1.7 
1.8 

1.1 
1.2 
1.4 
1.2 
2.1 
1.8 

1.4 
1.4 
1.8 
1.9 
1.8 
1.9 

1.8 
2.1 
2.6 

L.     2.0 
1.8 

L.     2.0 

2.8 

11     •♦  ^ 

2.2 

12  M ..« 

2.7 

1  p.  M 

L.     2.8 

2     "  « 

L.     2.4 

8     " ., 

L.     2.2 

4     **  

R. 

1.1 
1.9 
99.8 
1.0 
1.6 
1.2 

R.   99.4 
0.0 

R.     0.8 
0.1 
1.8 
1.0 

R. 

1.6 
1.5 
1.2 
1.1 
1.1 
0.6 

0.7 
0.7 
0.8 
1.0 
1.6 
1.0 

2.8 
2.6 
2.6 
2.2 
2.6 
2.6 

8.1 

2.7 

6     *•  ^ 

8.0 

7    •♦  „. „, 

8.0 

8  .••  : 

3.0 

9     •♦ 

2.9 

10    '* 

1.4 
1.6 

99.9 
0.6 

0.6 
0.6 

1.4 
1.4 

2.6 
2.6 

2.8 

11  •'  ^ 

12  Midnigat 

2.7 

.... 

•.•.•••«... 

* 

* 

**' 

* 

March  4 

.... 



.... 







8  a.m.. 

1.6 

99.6 

0.6 

1.4 

2.8 

2.8 

4     ♦•  

1.7 

0.1 

0.8 

1.0 

2.1 

2.0 

5     "  

1.7 

R.   99.8 

R. 

0.1 

2.0 

1.9 

1.9 

6     ••  

1.2 

0.2 

R. 

99.4 

1.8 

1.8 

1.9 

7  •• 

8  "  

1.6 

1.6 

0.9 

1.6 

2.1 

2.0 

4pm 1 

n. 
o. 

0.8) 
0.8  f 

0.7 

1.1 

1.6 

2.6 

2.8 

Digiti 
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d 

1.7 

•-* 

1 

d 

o 

1 

3 

1.2 

2.2 

8.6 

2.5 

1.7 

1.8 

2.0 

3.0 

2.9 

n,      1.51 

0.    i.s; 

o.s{ 

n.     2.0 
0.      1.8 

n.     2.1 
0.      2.8 

n.      2.2 
0.      1.8 

0.4 

0.8 

1.2 

2.6 

2.7 

0.8 

0.0 

1.0 

2.2 

2.4 

0.4 

0.5 

0.3 

2.5 

2.2 

0.2 

99.6 

0.6 

2.4 

2.2 

0.8 

0.6 

0.5 

2.4 

2.2 

0.4 

0.2 

0.6 

2.0 

1.8 

0.6 

0.2 

0.2 

2.0 

2.0 

99.6 

0.0 

0.4 

2.0 

1.6 

0.3 

0.1 

0.6 

2.2 

1.8 

99.8 

0.0 

0.6 

1.5 

1.8 

99.4 

0.7 

1.0 

1.4 

1.6 

0.9 

0.7 

1.6 

1.9 

2.4 

1.1 

1.3 

2.1 

1.6 

1.6 

0.9 

R.     0.4 

1.7 

1.6 

2.2 

1.6 

1.0 

1.6 

1.5 

2.0 

0.6 

R.     0.6 

1.6 

1.7 

1.5 

0.2 

1.0 

1.3 

1.5 

1.5 

0.7 

1.0 

1.6 

1.8 

1.7 

1.5 

0.9 

1.8 

1.6 

2.0 

1.6 

1.6 

1.6 

2.6 

2.5 

0.4 

1.7 

1.7 

2.1 

2.7 

1.3 

1.2 

1.4 

2.6 

2.6 

1.6 

0.7 

1.6 

2.8 

2.4 

1.6 

0.8 

1,2 

2.8 

2.4 

0.8 

1.2 

1.3 

2.6 

2.6 

R.     0.1 

0.0 

1.0 

2.6 

2.6 

R,     0.2 

R.     1.1 

R.      0.8 

2.6 

2.3 

R.    99.4 

99.4 

0.4 

2.8 

2.2 

0.3 

0,5 

0.8 

2,3 

1.9 

0.5 

0.7 

0.4 

2.4 

2.1 

R.     0.6 

0.9 

0.9 

2,0 

2.8 

R.     0.4 

1.8 

0.8 

2.8 

2.1 

99.6 

R.    99.6 

0.0 

2.3 

2.5 

99.6 

0.4 

99.5 

i.2 

2.0 

R.    99.8 

1.1 

0.3 

2.2 

1.6 

1.2 

0.8 

0.7 

1.8 

1.8 

0.8 

0.6 

1.6 

2.8 

2.6 

»l 
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DATE. 

1 

i 

i 

6 

Calf  of  96. 

1 

1901. 
MazchlO- 

9  A.  M ^ 

0.2 
1.6 
1.8 
0.2 
1.0 
1.0 

W.  96.9 

n.   99.2) 
0.    99.0/ 

99.4 

n.    98.6) 
0.    98.0/ 

0.0 

n.     0.4) 
0.      0.7/ 

0.2 

0.2 

0.2 

0.6 

0.4 
0.0 

99.9 1 

0.6 
99.8 
0.1 
0.8 

1.2 
1.5 
1.2 
1.1 
1.2 
0.7 

0.4 

0.0 

1.0 

1.4 

99.9 

99.8 

98.6 

99.2 

R.   98.6 

0.0 

99.7 

96.8 

n.    98.8) 
0.    98.0/ 

98.6 

98.6 

99.2 

99.8 

1.8 
0.7 
1.2 
1.2 
0.8 
1.2 

0.8 

0.8 

l.l 

0.7 

1.1 

0.8 

R.     0.9 
0.2 
0.2 
0.0 

0.2 
0.2 

0.7 

0.2 
0.6 
99.6 
0.6 

1.8 
1.9 
1.6 
1.6 
1.6 
1.8 

«..{ 

98.7 

99.2 

99.8 

99.9 

99.8 

R.   98.7 

R.   98.9 

0.6 

1.8 

99.4 
99.0 

0.1 

0.0 
0.6 
0.8 
16 

* 

1.8 

1.8 

2.1 

1.9 

2.8 

2.2 

n.      1.9) 
0.      1.4/ 

1.7 

2.2 

2.4 

2.2 

2.6 

2.6 
2.2 
1.9 
2.5 

2.6  . 
2.0 

2.2 

2.8 
2.2 
2.8 
2.0 

2.3 

10    "  „^ 

2  fl 

12  M. 

1  P.  M 

2  '•  - 

8    " 

*  " { 

6  "  

•  " { 

7  •' 

l.ll 
1.8 
2.7 
2.1 

2.8 

2.a 

2A 
2.3 

8  •*  ^ { 

9  ••  - 

11  "  

12  Midnight 

2.6 

2.4 
2.4 
2.S 

2.fl 

March  ll— 

1A.M. 

2     "  ^„ 

2.C 

1.8 

8     "  .......^ 

2.1 

4     •'  „ 

1.1 

5     "  ^^. 

l.fi 

6     "  ..^ ^^ 

1.4 

7     •• ,^. 

1.1 

4  a.  M 

6     " 

0.4 
0.6 
1.2 
2.4 
0.4 
0.8 
1.1 
0.8 
99.8 

0.9 
0.7 
1.0 
1.2 

1.4 

0.8 

1.0 

1.7 

99.5 

99.6 

0.6 

99.6 

99.8 

93.2 

99.7 

0.2 

98.8 

1.0 

;:; 

1.1 
98.7 
0.6 
0.0 
99.7 
99.7 

99.6 
0.2 
0.7 
0.2 

1.0 
2.0 
2.0 
1.6 
1.0 
1.2 
0.7 
0.6 
0.8 

0.8 
1.8 
1.4 
1.2 

2.2 
2.6 
2.8 
2.2 
2.0 
2.1 
1.9 
1.7 
1.8 

2.0 
2.0 
2.0 
2.0 

2.1 
8.0 
2.S 
2.6 
2  Q 

8     ••  

9     "  

2  8 

10     "  ^.... 

2  8 

11     "  

2  0 

12  Midnight 

1  8 

March  16- 

lA.  M „.. 

2     •• 

2.2 
2  1 

8     ••  » ^. 

2.2 

4     *•  

2.8 
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TABLE  v.— Ctontinued. 
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No.  59. 

i 

i 

i 

3 

0.7 
0.2 

99.8 
0.6 
1.8 
1.4 
1.3 
1.4 
1.6 
0.2 

99.6 
0.8 
1.9 
1.8 
1.0 
1.2 
1.0 
0.8 

.R.    ao 

99.1 

0.5 
0.8 
1.2 

99.7 
0.2 
0.1 
0.0 
0.9 
1.1 
1.8 
1.8 
1.8 
1.9 
1.7 
0.6 

99.8 
0.5 
1.8 
1.1 
0.4 
0.7 
0.2 

99.1 

99.8 

0.6 

0.1 

0.6 

R.     0.6 

1.2 

1.0 

1.2 

0.6 

1.0 

1.2 

0.4 

1.8 

1.0 

99.9 

99.8 

0.2 

R.     0.0 

98.0 

98.4 

99.4 

0.6 

98.7 

98.9 

98.0 

•  99.2 

0.4 

99.2 

0.2 

1.6 

1.2 

2.0 

1.8 

R.     0.6 

1.0 

0.2 

0.8 

1.1 

R.    99.8 

99.8 

1.0 

98.8 
0.4 
0.4 
0.7 

99.9 
1.0 
1.1 
1.8 
1.1 
0.7 

99.6 
0.6 
1.1 
1.3 
0.7 

99.9 
0.0 
0.7 
0.4 

99.4 

0.6 
0.8 
0.8 
0.7 
0.8 
0.6 
0.7 
1.0 
0.9 
1.0 
1.4 
1.2 
1.6 
1.2 
R.   99.8 
0.9 
0.4 
0.6 
0.5 
0.6 
0.8 
1.0 

1.6 
1.4 
1.6 
1.5 
1.4 
1.7 
1.6 
1.8 
1.6 
1.8 
1.8 
1.1 
1.0 
1.8 
1.8 
1.8 
0.6 
R.     0.7 
R.     0.6 
99.7 

99.8 
1.0 
0.7 
99.6 
0.0 
0.6 
0.9 
1.2 
1.0 
1.0 
1.7 
2.0 
2.1 
1.2 
R.     0.5 

M 

1.1 

0.8 
0.6 
1.0 
0.8 

1.8 
1.9 
1.7 
1.7 
2.8 
2.1 
2.0 
1.2 
2.2 
1.6 
2.1 
2.8 
2.1 
2.1 
1.2 
1.8 
2.0 
2.8 
1.6 
2.1 

1.7 
2.0 
2.2 
1.9 
2.0 
1.6 
1.9 
1.9 
1.8 
1.8 
1.7 
2.2 
2.4 
1.2 
2.0 
2.0 
2.6 
2.4 
2.6 
1.8 
2.2 
1.6 

1.6 
1.7 
1.7 
1.7 
2.8 
2.2 
2.1 
1.6 
1.8 
2.1 
2.8 
2.8 
2.6 
2.4 
2.6 
2.1 
1.9 
1.9 
2.8 
1.4 

1.8 
1.6 
1.6 
1.6 
1.2 
1.1 
1.4 
1.9 
1.8 
2.7 
1.6 
1.9 
2.8 
2.0 
2.0 
2.2 
8.1 
2.8 
2.8 
2.2 
2.2 
2.0 

.^ 
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It 


DATE. 

i 

S 

S 

S 

8 

S4 

j5 

o 

i 

1 

1 

1 

3 

1901. 

Maich  17- 

11  p.  IL. ^„ 

99.7 

1.0 

0.8 

0.9 

1.6 

2.( 

12  MidDlght 

Minimsioje'datOp.x. 

80 

90 

76 

60 

7 

14 

March  22- 

4  P.  M 

1.8 

1.0 

1.4 

1.6 

1.8 

2,i 

6    ••  ^ 

1.0 
1.6 

1.1 
1.2 

1.5 
1.7 

2.0 
2.6 

2.( 

6    "  (iDjected) 

2. 

7    "  «.^^. 

1.2 
0.7 

1.2 
0.2 

1.8 
1.5 

8.8 
2.5 

8. 

8    ••  ^^. 

2. 

9     " 

0.4 
0.4 
0.8 

0.6 
0.8 
0.6 

1.8 
1.2 
0.7 

2.8 
2.4 

1.8 

2. 

10    "  

2. 

11     "  „.„ 

1. 

12  Midnight 

0.8 

1.0 

2.4 

2.4 

2. 

Maroh28- 

1  A.  M. 

R.     1.0 
0.7 

R.     1.0 
1.0 

R.     2.8 
2.4 

2.0 
2.6 

1. 

2     " 

1. 

8     "  

...MMM^.... 

» 

M 

M 

..\.M^  ...... 

M...MMM 

4     "  _ 

0.7 

0.8 

8.0 

1.5 

2. 

6     " ^. 

0.8 
1.8 
1.0 

1.4 
1.2 
1.0 

8.4 
8.6 
8.1 

99.9 

1.8 

1.9 

0.     0.4 

0. 

6     ••  

1. 

7     " 

1. 

8     "  ^^ 

1.6 
1.8 
1.6 
1.4 
2.6 

1.7 
1.9 
2.8 
8.0 
2.8 

8.0 
2.9 
8.6 
2.8 
8.8 

2.0 
2.8 
2.0 
2.0 
2.2 

2. 

9    ••  « 

2. 

10    " 

2. 

U    *• _. 

2. 

12  M _. 

1. 

1  P.  M _ „... 

2.4 

2.6 

8.6 

2.2 

1, 

2    " 

1.7 

2.7 

2.9 

*  S  0 

2.2 

1. 

8     "  » 

2.4 

2.4 

2.6 

1.9 

1. 

4     "  „ 

8.1 
2.6 

1.5 
1.4 

1.2 
1.7 

2.5 
2.8 

1. 

6     "  

1. 

6     " 

1.9 

2.2 

1.7 

1.9 

L.     0.2 

L.     0.2 

S.    99.6 

1.1 
1.0 
0.4 
99.8 
L.     0.0 
99.5 
98.2 

1.8 
1.2 
0.2 
0.9 
0.2 
0.8 
0.0 

2.0 
2.5 
2.7 
8.8 
2.6 
2.8 
1.8 

2. 

7     "  

8. 

8     "  

2. 

9     ••  

2. 

10     "  ^. 

2. 

11     " 

2. 

12  Midnight 

1. 

March  24- 

1  A.'M 

0.2 
0.8 

99.8 
98.5 

0.7 
99.6 

1.7 
1.7 

1 

2    "  ,... 

1. 

0.0 

98.6 

99.8 

1.7 

0. 

4     ••  ^.-^ 

0.6 

98.7 

0.8 

0.7 

2.1 

0 
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N 

1 

1 

1 

i 

i 

•s 

1 

v.- 

5 
& 

& 

0.6 

98.6 

99.5 

0.8 

1.6 

0.6 

1.6 

0.8 

0.4 

99.9 

1.8 

2.0 

10 

1.5 

1.0 
0.8 

99.2 
0.8 

0.0 
99.6 

0.9 
0.9 

2.0 
1.7 

0.7 
0.9 

2.0 

1.2 

0.6 

99.6 

1.0 

2.0 

2.1 

1.4 

1.6 

0.7 

99.8 

1.8 

1.6 

1.2 

2.1 

2.1 

1.0 

1.0 

1.9 

1.7 

1.2 

1.8 

1.6 
1.7 

0.: 

0.9 

0.7 
1.2 

1.6 
0.0 

1.6 
1.2 

1.9 
1.6 

1.8 

0.0 
1.1 

0.8 
99.8 

1.8 
1.2 

0.2 
99.6 

1.2 
1.6 

1.6 
1.8 

2.4 

1.6 

0.8 

1.8 

0.8 

1.8 

1.8 

2.2 

1.2 

R.   99.6 

R.     1.0 

R.     0.4 

2.0 

1.7 

2.2 

1.0 

0.0 

1.0 

0.8 

1.9 

1.7 

2.4 

1.6 

0.4 

1.2 

1.8 

2.2 

2.2 

2.6 

1.7 

99.8 

0.1 

1.2 

2.7 

2.2 

2.6 

1.4 

0.0 

0.4 

0.6 

2.2 

2.2 

,„ , 

1.8 

99.6 

0.7 

99.8 

2.2 

2.8 

2.6 

0.8 

0.8 

1.0 

0.0 

2.3 

1.9 

.••••  ••.•••... 

1.2 

R.   96.8 

0.2 

0.6 

1.2 

1.6 

2.4 

1.0 

98.4 

0.8 

0.8 

1.9 

1.8 

2.8 

0.6 

0.2 

99.0 

99.4 

2.2 

1.9 

2.0 

0.4 

96.6 

0.0 

0.8 

2.0 

1.7 



0.8 

98.1 

0.4 

0.2 

1.7 

1.2 

2.0 

0.6 

99.4 

0.8 

0.4 

1.6 

1.6 

1.8 

0.8 

0.7 

0.6 

0.1 

2.0 

1.4 

2.7 

0.2 

0.8 

99.6 
1.1 

0.7 

2.2 

1.4 

0.7 

0.8 

1.6 

2.0 

1.8 

1.9 

1.4 

0.8 

1.2 

2.0 

8.8 

1.8 

2.6 

1.8 

0.7 

1.8 

1.4 

0.     2.8 

2.0 

2.2 

1.0 

0.7 

1.1 

1.8 

2.6 

2.6 

2.1 

99.9 

99.8 

0.8 

1.4 

2..0 

2.6 

2.4 

99.6 

99.7 

99.9 

0.8 

2.2 

1.8 

2.1 

0.7 

0.0 

1.2 

0.6 

2.1 

1.9 

2.0 

1.0 

0.6 

2.0 

0.8 

1.9 

1.6 

2.0 

0.4 

99.8 

0.9 

0.8 

1.9 

1.9 

1.8 

0.6 

99.7 

0.0 

0.8 

1.8 

1.6 

2.1 

>•••••.•« 







o.a 

97.8 

1.2 

0.2 

1.4 

1.4 

2.0 
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DATE. 

s 

?2 

S 

S 

8 

"S 

i 

^ 

1 

1 

3 

§ 

1901. 

March  80- 

3  a.  M 

...MM*...— M 

^^ 

4     ••  „ 

0.4 
0.7 

98.4 
99.0 

99.8 
0.8 

99.8 
0.8 

1.8 
1.7 

6     ••  ., 

6     " 

0.0 
0.2 
0.2 
0.4 

99.8 
99.8 
0.2 
0.8 

0.8 

0.8 

1.0 

99.8 

0.2 
1.2 
1.6 
1.8 

1.4 
1.0 
1.6 
1.4 

7     ••        

8     "      ^„ 

9     "  

10    "  

1.0 

0.8 

1.0 

1.6 

1.1 

11     "  

1.6 

1.0 

1.0 

1.7 

1.2 

12  M 

0.0 

0.9 

0.5 

1.2 

1.0 

1  P.  M 

1.2 

0.6 

0.7 

1.6 

1.5 

2     ••  

1.2 

0.8 

0.6 

2.0 

1.6 

8     •• 

0.7 
1.4 
1.0 

0.9 
0.7 
0.6 

1.4 
1.8 
0.8 

1.6 
l.l 
0.8 

1.5 
1.8 
1.9 

4     ••  

6     "  - 

g     •«            .„...•,. 

1.8 
1.9 

0.7 
99.0 

0.7 
0.7 

1.8 
0.4 

2.4 
2.8 

7     ••  - 

8     •*  

0.8 

0.2 

1.2 

1.0 

2.8 

9     ••  

0.7 

99.6 

0.7 

99.9 

2.0 

10     '•  

0.1 

99.8 

0.7 

0.4 

11     "  - 

l.D 

96.2 

1.0 

0.6 

12  Midnieht 

0.2 

99.2 

0.6 

0.2 

March  81- 

1  A.  M 

1.4 

96.8 

0.8 

99.8 

2     ••           

1.0 
0.8 
0.6 
0.8 

96.2 
99.0 
98.8 
97.8 

0.6 
0.5 
0.5 
0.6 

0.0 
0.0 
99.5 
99.8 

8     •«       

4     ««      

6     ••  

6     "  .^ 

96.6 
1.8 

96.8 
96.8 

0.4 
0.0 

0.0 
0.7 

8     "  «. 

99.9 

99.2 

0.6 

0.4 

9     ••  - ^ 

0.8 

99.5 

0.6 

1.8 

10     »•  ^, 

1.8 
0.4 

0.6 
0.6 

1.0 
1.0 

1.6 
1.6 

11     " 

12  M 

1.5 

0.5 

1.0 

1.8 

1  p.  M 

0.2 
1.6 

0.6 
1.8 

12 
0.7 

1.4 
1.8 

2     "  « 

8     *•  « 

1.6 
1.8 

0.6 
0^ 

0.2 
0.2 

0.7 
0.7 

5     •• 

1.0 
2.0 
1.6 

0.1 
0.6 
0.7 

0.7 
0.6 
0.7 

0.8 
1.2 
0.5 

6    *'  « ^ 

7     "  ^. 
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s 

?i 

S 

S 

S 

"s 

^ 
? 

*4 

3 

1 

1 

1 

i 

% 

3 

s 

1.8 

0.2 

0.6 

0.4 

2.7 

2.5 

2.8 

.. 

0.8 

0.4 

0.8 

0.7 

2.6 

2.4 

2.8 

1.0 

0.4 

0.7 

0.2 

2.1 

2.8 

2.0 

0.0 
99.7 

96.8 
98.9 

0.1 
0.4 

99.7 
99.8 

2.6 
2.4 

1.8 
1.6 

•• 

1.7 

" 

1.4 

98.4 

0.6 

99.0 

2.8 

1.6 

1.6 

,. 

0.6 

98.6 

0.8 

99.9 

2.1 

1.4 

1.6 

.. 

1.8 

99.4 

0.8 

0.8 

2.1 

1.2 

1.6 

.. 

0.0 

99.6 

0.7 

99.8 

1.6 

1.0 

0.2 

.. 

0.6 

99.6 

9.5 

99.8 

1.5 

0.8 

l.l 

„ 

0.4 

0.2 

1.0 

0.9 

1.4 

0.5 

M.......  ...... 

» 

2.0 

0.7 

0.8 

0.6 

0.6 

1  5 

M 

1.6 

1.4 

0.9 

1.4 

1.7 

0.5 

1.8 

.. 

2.8 

1.6 

0.9 

1.2 

1.2 

1.5 

.. 

1.9 

1.7 

0.7 

1.8 

2.0 

2.0 

M 

2.1 

1.8 

0.9 

1.8 

1.6 

1.9 

,. 

8.0 

0.8 

0.4 

1  tt 

1.8 

1.4 

,,„, 

2.2 

0.8 

1.8 

1.4 

1.6 

1.5 

1.8 

•• 

1.7 

1.5 

1.4 

2.1 

1.7 

1.9 

„ 

1.2 

0.7 

1.2 

2.8 

1.4 

1.9 

2.7 

1.1 

1.2 

2.7 

2.6 

2.6 

2.1 
2.2 

1.2 
1.4 

1.2 
1.4 

2.0 
2.2 

1.8 
2.2 

„ 

2.1 

,. 

4.0 

0.7 

1.4 

2.0 

1.9 

2.2 

„ 

4.5 

99.0 

1.0 

0  7 

1.8 

1.9 

2.1 

„ 

4.6 

0.6 

0.8 

1.9 

2.0 

2.2 

M 

4.0 

0.6 

0.6 

2.0 

2.0 

..*.•••........ 

• 

2.4 

98.9 

0.5 

99.8 

1.6 

1.5 

1.9 

8.4 

99.8 

0.9 

99.7 

1.7 

1.6 

1.9 

„ 

2.6 

99.4 

0.5 

99.4 

2.0 

1.5 

1.6 

.. 

2.0 

99.9 

0.6 

99.4 

1.8 

1.8 

1.7 

» 

« 

- 

.............. 

M........ 



„ 

2.0 

96.8 

0.4 

0.0 

1.6 

0.7 

1.2 

M 

0.8 

99.1 

99.7 

99.7 

1.2 

1.0 

2.0 

.. 

1.8 

0.1 

0.6 

0.6 

1.8 

1.4 

1.4 

M 









M 



.......M  ...... 

M 

...•..» 

»• 

....M 

««,. 

......M. ...... 





- 

2.4 

97.9 

0.7 

1.0 

1.8 

1.8 

2.1 
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TABLE   v.— Ctontdnued. 
Temperatures  of  Tuberculous  Ctows  and  Their  OfitiEq;>rii 


f 


DATE. 

1 

i 

1 

i 

t 

^ 

1 

1901. 

April  7- 

4  A.  M ««-. 

2.1 

0.6 

0.4 

1.8 

0.8 

1.2 

5     •*  „ 

1.4 

0.8 

0.8 

1.2 

1.1 

1.1 

A     It 

8.2 
8.8 
2.9 
8.7 

0.0 
99.8 
0.8 
1.0 

1.0 
1.0 
0.2 
1.8 

6.9 
0.8 
0.4 
1.5 

0.9 
0.9 
1.7 
1.8 

1.2 
1.1 
0.5 
1.8 

7     " 

8     " 

9     "                        ^.. 

10     ••  „^, 

W.  99.8 
98.6 

W.  99.8 
0.6 

W.    0.6 
0.2 

W.  97.8 
97.8 

0.8 
1.2 

2.8 
1.8 

12  M ^ 

96.6 
99.7 

99.6 
0.2 

0.6 
0.2 

97.6 
97.0 

1.2 
1.0 

1.5 
1.7 

IF.M 

2     ••   ^.. 

0.4 

99.8 

0.6 

98.8 

0.9 

1.6 

8     " 

0.6 

0.0 

1.2 

98.6 

1.6 

1.4 

4     "  

1.6 

99.4 

1.0 

99.8 

1.8 

1.6 

ft     ••   

2.0 
8.7 

0.0 
1.0 

0.4 
0.6 

0.1 
1.8 

1.9 
2.8 

1.9 
2.4 

6     "  ^ 

7     " ^ 

4.0 
2.5 
8.6 
8.7 

0.9 
0.5 
99.6 
99.4 

0.6 
1.0 
0.9 
1.7 

1.4 
0.6 
1.0 
1.0 

1.9 
1.6 
1.5 
1.9 

1.4 
2.8 
1.6 
1.4 

9     »•  ^  ^, 

10     "  ^ 

11     "  

8.6 

99.8 

1.0 

1.0 

1.8 

1.8 

12  Midnight 

2.6 

0.0 

1.0 

0.5 

1.4 

1.5 

April  »- 

1  A.  M ». ^. 

2     ••  

1.8 

99.8 

0.6 

99.9 

1.0 

1.0 

3     ««  ^ ^, 

1.6 

99.2 

1.0 

99.8 

0.9 

1.0 

4         "     «   ........•••M 

1.6 

0.0 

0.9 

0.0 

10 

0.6 

5     **  .. .....M 

2.0 

0.0 

0.7 

0.6 

0.6 

0.6 

6     •'  ^ 

2.7 

99.6 

0.7 

0.0 

0.7 

0.8 

7     *• 

2.5 

0.7 

0.9 

0.6 

1.4 

0.6 

2.6 
2.6 

1.0 
1.5 

0.6 
1.4 

0.7 
1.2 

0.9 
1.2 

0.9 
2.8 

9     **  ..  «•••••••.••••••••••• 

10     "  

8.8 

1.2 

11     •* 

n.     8.7 

n.     2.6 

n.     1.6 

n.     2.1 

n.     1.6 

n.     1.6 

12  m- «. 

4.0 

2.8 

1.6 

2.8 

1.6 

1.6 

1  P.  M M 

8.5 

1.8 

1.8 

2.5 

1.4 

1.4 

2     ••  « 

8.8 

2.9 

2.4 

1.4 

1.6 

1.4 

8     "  ~ , 

W.    1.7 

W.    2.6 

W.    0.6 

0.0 

1.7 

1.7 

1.2 
1.8 

2.6 
2.2 

0.6 
0.6 

99.8 
99.6 

1.8 
2.2 

2.9 
2.0 

5     " 

1.8 
2.6 

8.0 
8.0 

1.0 
1.0 

1.8 
1.4 

2.5 
2.5 

2.0 
2.0 

»     "  

n.     8.8 

n.     1.8 

n.     1.2 

n.     1.2 

n.     1.8 

n.     1.5 
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1 

1 

•••• 
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1.0 

0.8 
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1.8 
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2.0 

— 
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2.0 

1.0 

1.0 

1.5 

1.4 

2.0 

8.2 

0.2 

1.0 

0.6 

0.8 

1.4 

1.4 

... 

8.0 

0.4 

0.8 

0.4 

0.8 

1.0 

1.7 

.«. 

.....MM..M.. 

.•.•M.M...... 

«.. 

2.0 

0.6 

0.6 

0.8 

0.9 

0.0 

1.4 

MM 

2.0 

0.4 

99.9 

0.4 

.0.6 

0.2 

...MMM...... 

... 

2.2 

99.0 

0.4 

99.5 

0.4 

0.8 

1.0 

... 

8.0 

0.8 

0.8 

0.8 

0.6 

0.2 

,^ ^, 

•M. 

2.4 

0.8 

0.7 

0.5 

0.8 

0.4 

1.0 

... 

2.8 

0.8 

0.8 

1.7 

1.8 

1.0 

1.7 

... 

2.0 

1.0 

1.4 

2.5 

1.4 

0.8 

1.4 

... 

2.8 

0.6 

1.0 

2.6 

1.8 

1.2 

1.6 

M« 

2.8 

1.0 

1.4 

2.4 

1.4 

1.4 

1.8 

MM 

8.4 

99.8 

1.0 

2.0 

1.2 

1.0 

1.4 

MM 

8.9 

0.6 

1.4 

2.4 

1.6 

1.4 

1.8 

».. 

2.0 

0.0 

0.8 

0.1 

1.9 

1.7 

2.1 

... 

2.8 

99.0 

0.7 

0.2 

2.0 

2.0 

M.MM*.  ...... 

... 

2.5 

0.2 

0.6 

0.2 

2.6 

2.5 

2.7 

MM 

2.4 

0.0 

0.6 

1.0 

2.6 

2.4 

2.6 

MM 

8.6 

0.2 

0.9 

1.6 

2.4 

1.9 

2.5 

MM 

8.8 

0.6 

0.6 

0.6 

2.2 

2.0 

2.4 

... 

8.0 

99.0 

1.0 

0.8 

2.2 

1.9 

... 

M 

....M. 

...MM. 

......  M...MM 

... 

2.0 

99.0 

0.9 

0.5 

1.9 

1.4 

1  4 

... 

8.8 

99.2 

0.8 

0.5 

1.5 

1.8 

1.6 

... 

8.7 

99.6 

1.4 

0.5 

1.8 

1.8 

1.8 

.M 

8.0 

99.7 

1.9 

0.6 

1.8 

0.8 

MM 

8.2 

98.6 

1.0 

0.6 

1.4 

1.0 

1.7 

... 

2.2 

99.7 

1.2 

0.5 

1.0 

0.9 

1.2 

MM 

3.0 

99.6 

0.6 

0.8 

1.2 

0.6 



... 

8.6 

99.4 

0.7 

0.8 

1.0 

0.8 

0.4 

MM 

8.8 

98.9 

1.0 

1.6 

1.0 

0.6 

1.0 

MM 

8.4 

99.7 

0.6 

0.6 

1.8 

0.8 

1.2 

MM 

..MMM 

-.«- 







M.. 

99.0 

0.9 

99.7 

1.9 

0.9 

1.9 

99.9 

99.9 

99.5 

99.4 

1.0 

1.2 

2.0 

MM 

0.6 

0.8 

0.6 
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1.4 
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3 

1901. 
April  1»- 

8  a.  k. ...........^ 

4          *'                        M* 

99.4 

0.6 

99.8 
0.2 

99.8 
0.8 

0.2 
99.4 

0.9 
08 

0.9 
1.0 
1.6 
1.5 
1.1 
1.8 
1.6 
1.6 
1.6 
1.7 
1.2 
2.0 
1.4 
2.4 
2.7 
2.6 

6     " 

99.8 
0.0 
0.7 
0.9 
1.2 
1.8 
1.6 
1.6 
1.7 
1.6 
2.0 
2.0 
2.0 
1.8 
2.2 
1.1 

1.7 

0.4 

0.8 

0.1 

1.1 

99.8 

0.7 

0.7 

1.0 

1.6 

0.0 

99.8 

99.8 

99.4 

0.4 

99.6 

0.2 

1.8 

2.2 

2.0 

98.8 
99.6 
0.1 
0.0 
0.4 
0.4 
1.0 
1.5 
1.8 
0.9 
2.0 
2.2 
2.6 
1.9 
R.     2.2 
R.     0.6 

99.6 
0.2 
0.0 
0.8 
0.6 
0.6 
0.8 
0.6 
1.2 
1.0 
1.2 
1.0 
1.8 
1.4 
2.2 
0.6 

0.5 
0.0 
0.8 
0.0 
0.2 
1.9 
1.9 
2.2 
1.9 
2.0 
1.7 
2.0 
1.6 
1.6 
1.0 
0.2 

7     " 

8            **                                                                   M** 

10     ••  ^„ 

U     "  ^ 

12  M. 

1  P.  1L.....«^ ...... ...... 

8    "  « «^ 

4    " ^ 

6     "  

6  " 

7  '•  „ ^.. 

8    "  

10  '• 

11  "  ^ «...„.«^ 

MM) 

12  Midnight 

April  14— 

1  j^  n^      „ 

1.0 

99.7 
0.0 
0.0 
0.0 
1.6 
1.0 
1.8 
1.7 
1.6 
0.8 
0.5 
0.9 
1.2 
1.2 
0.6 
1.8 
1.6 
2.1 
0.8 

0.7 

0.4 
99.7 
99.9 
0.8 
0.0 
0.8 
0.0 
0.0 
0.8 
0.0 
0.6 
0.4 
99.4 
0.6 
0.4 
0.8 
0.2 
1.2 
1.5 

0.0 

99.7 

0.8 

99.8 

0.2 

0.0 

99.7 

0.4 

99.8 

99.2 

99.1 

99.9 

0.1 

0.6 

0.2 

0.2 

1.0 

1.8 

1.6 

0.7 

0.9 

2    "  » 

4    •• « 

6    ••  

6    ••  „ 

1.6 
1.6 
1.6 
1.8 
1.8 
1.2 
1.8 
1.8 
1.2 
1.1 
1.5 
1.5 
1.8 
1.9 
2.2 
2.4 
2.6 
2.6 
2.4 

7     "  ^^ ^, 

8  "  

9  "  

10    '•  ..,.,.,„ 

11    "  ......^ 

Mm. ^ 

1  p.  If „, 

8    " 

4     '*   m, »■..... 

6    *' 

8    <« 

7           **                    •    M* 

8    ** 
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2.8 

2.1 
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99.9 

1.6 

...«. 
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>•■••• 

0.6 
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1.0 

99.8 

1.6 

1.7 

2.0 

...... 

0.4 
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99.8 

1.0 

1.6 

.....M. • 

..... 

0.2 

1.9 

1.8 

99.9 

0.6 

1.6 

2.0 

— 

B.     0.4 

R.     1.5 
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99.8 

1.7 
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StaUs 
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Eye  hurt 
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99.6 

99.5 

1.0 

1.9 
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..„— 
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99.8 

1.8 

1.1 

1.7 

8.1 

4.6 

99.8 

99.6 
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0.6 

....MM...... 

2.7 

MMM 

.•MM 

2.2 

99.7 

0.6 

0.8 

2.4 

2.4 

4.7 

2.2 
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99.5 
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1.8 
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1.8 
1.8 

2.8 
2.6 

2.5 
2.7 
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...... 
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M..-~ 
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...MM. 

...M.M.M.... 
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2.1 
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0.9 

98.6 

1.8 

2.4 

4.2 
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0.7 

0.7 

0.2 

2.4 

2.0 

4.8 

0.7 

0.8 

0.6 

0.5 

1.6 

2.0 

4.0 

M.... 

1.4 

99.9 

0.8 

99.8 

1.1 

...MM 

.M... 

1.0 

0.8 

99.8 

0.4 

1.4 

8.2 

9«e.M 

1.9 

0.6 

0.5 

0.0 

0.5 

8.6 

•  .«»s« 

1.5 

0.6 

0.4 

0.9 

1.9 

8.8 

1.6 
1.6 

1.0 
1.0 

1.0 
0.5 

0.9 
0.8 

2.0 
1.8 



8.7 

.*.... 

2.4 

1.0 

1.5 

1.8 

1.9 

M..« 

...... 

2.4 

0.2 

1.4 

1.2 

1.6 

8.2 

M.... 

1.7 

1.1 

1.0 

1.8 

2.2 

4.5 

MMM 

2.1 

99.5 

1.1 

1.8 

2.2 

4.8 

.,„„ 

1.4 

0.7 

1.5 

1.8 

2.1 

4.5 

•MM. 

0.1 

0.7 

0.9 

0.6 

2.2 

4.0 

•»— S 

0.8 

0.1 

1.6 

0.9 

1.7 

4.8 

,„     -^ 

1.0 

0.8 

1.7 

1.4 

2.0 

8.9 

99.8 
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1.6 
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2' 

i 

;2 

1 

i 

3 

1 

5 

1901. 
April  21- 

7  r.  M... 

1.3 
0.0 
1.4 

2.0 
1.0 

0.9 

1.7 

1.2 

i.e 

0.9 
1.8 

0.9 
0.6 
0.6 

99.7 

0.4 

0.4 

99.7 
0.4 
0.1 
0.1 
0.3 

0.6 
1.6 
0.8 

0.6 

1.0 

1.0 

0.9 
1.0 
0.6 
1.0 
0.8 

0.2 
0.7 
0.9 

2.6 
2.1 
2.7 

2.8 
2.0 
1.7 

8    "  ^ 

9    "  «...«.« 

10    " •«.«».. 

11  "  - 

12  Midnight 

0.2 
0.9 

0.9 

999 
0.2 

99.7 
0.1 
0.4 

2.0 
2.0 

2.8 

3.S 

1.4 
1.8 
1.2 
1.7 

1.8 
1.7 

1.6 

1.4 
1.2 
1.0 
1.1 
0.8 

April  2!^ 

1  A.  M 

2  *»  « 

1    "  

4     " 



5     «•  .^ 

6  "  « 

7  "  

8  "  

April  27- 

2  p.  M »«. 

1.1 
1.6 
1.6 
1.2 
1.7 
2.0 
1.6 
1.2 
1.0 
n.     1.2 
2.3 

0.2 
1.0 
0.9 
0.6 
1.2 
99.6 
99.8 
1.2 
2.0 
1.6 
2.6 
2.2 
2.0 
0.7 
0.2 

0.4 

0.6 
99.9 
0.6 
0.7 
1.0 
06 
0.3 
0.4 
n.     0.4 
0.4 

99.7 

0.8 

99.9 

99.9 

0.8 

99.6 

99.6 

99.6 

0.6 

0.1 

0.7 

0.6 

0.7 

0.9 

1.6 

1.5 
0.6 
0.9 
1.0 
0.9 
1.0 
1.8 
1.2 
1.0 
n.     0.9 
1.1 

0.7 
0.7 
1.0 
0.6 
0.4 
1,1 
0.0 
0.0 
0.8 
0.5 
0.7 
1.2 
0.7 
0.7 
0.6 

1.8 
1.6 
1.6 
1.6 
1.8 
1.1 
1.2 
1.0 
1.8 
n.     0.7 
0.5 

0.3 
0.4 

99.8 
0.4 

09.9 
0.2 
0.5 
0.6 
1.2 
1.6 
1.6 
1.6 
1.0 
0.8 
0.8 

1.5 
1.6 
1.8 

1.8 
2.4 
2.8 
3.3 

1.7 

0.7 
2.1 
2.0 

2.0 
1.4 
1.8 
1.8 
1.8 
0.6 
1.2 
2.8 
l-« 
1.6 
1.8 
1.2 
1.4 
1.7 
2.0 

2.8 
2.4 
2.4 
2.6 
2.6 
2.7 
2.5 
2.6 
1.0 
2.3 
2.0 

2.0 
2.6 
1.4 
1.8 
1.4 
1.1 
1.0 
1.8 
1.2 
1.4 
1.4 
1.9 
2.4 
1.9 
2.1 

8     "  

4     '*  „ 

6     "  

7     »•  „ 

8  "  

9  "  

12  Midnight 

.^ 

April  28- 

1A.M 

2     " 

..— 

4     " 

6     " 

6  " 

7  •'  „ 

--..- 

8  '*  «. 

9  " 

10     "  

--- 

11     "  „ , 

12  X 

1  P.  lf„M«.,». 

-«- 

2  " 

3  ••   - 

-— . 
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1 

i 

i 

1 
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0.2 

1.8 

0.8 

0.7 

1.9 

2.4 

1.6 
2.0 

1.4 
1.9 

0.8 
1.8 

1.1 
1.6 

2.0 
2.8 

2.4 
2.6 

••••■ 

...MMM  ...... 

2.1 
1.1 

2.0 
1.7 

1.0 
1.6 

1.4 
1.8 

2.6 
2.0 

2.6 
2.6 

»•••« 

1.4 
1.0 

1.8 
2.0 

1.1 
1.8 

0.6 
0.7 

1.9 
1.9 

2.2 
2.2 

•••■• 

..••••M 

«*M. 

0.6 

0.6 

1.4 

0.0 

2.0 

2.0 

^..,,,,. 

..... 

1.0 

0.8 

1.2 

0.2 

2.0 

1.4 

— 

0.2 
1.2 

0.0 
0.7 

1.0 
1.2 

99.4 

99.8 

1.6 
1.6 

1.4 
1.4 

MM* 

,,„„, 

0.2 
1.2 

0.6 
0.8 

1.2 
0.8 

99.7 
99.8 

1.7 
2.1 

2.2 
1.0 

MM. 

•.     itimimi 

>M... 

0.8 

0.8 

0.6 

99.8 

1.6 

0.9 

..... 

0.1 

99.4 

0.7 

0.0 

1.6 

0.8 

....„.MM..«« 

...M 

0.7 

0.1 

0.6 

99.7 

1.6 

1.0 

..... 

..•.M.....MM 

............M. 

.....•..••••M. 

.......••MM*. 

M.MMM 

No.  18. 

M...* 

0.5 

99.2 

0.8 

0.4 

0.0 

0.6 

96.8 

>M... 

0.2 

0.1 

0.6 

99.8 

1.8 

1.6 

•MM* 

90.8 

99.8 

99.7 

0.2 

1.9 

1.4 

MM. 

O.S 

0.8 

99.6 

99.9 

1.0 

1.6 

MM*. 

0.7 

0.7 

1.0 

0.2 

1.4 

1.4 

>...M 

1.0 

1.0 

0.8 

1.0 

1.9 

1.9 

W.M. 

2.0 

1.2 

1.0 

1.4 

•1.7 

2.0 

.MM 

2.2 

1.2 

1.6 

1.4 

1.6 

1.8 

,.„„ 

1.8 

1.8 

0.8 

1.5 

1.6 

1.8 

,...„ 

lA 

1.4 

1.2 

2.2 

1.8 

2.2 

, 

1.4 

1.1 

0.9 

1.6 

1.6 

2.2 

M... 

1.8 

0.6 

1.0 

1.6 

1.6 

1.7 

M.M* 

1.8 

0.9 

0.8 

1.1 

1.6 

2.0 

,,,,,, 

1.9 

1.9 

1.8 

1.9 

2.2 

2.8 

MM. 

1.0 

1.2 

1.8 

1.6 

1.7 

2.6 

M«M 

1.2 

1.0 

1.0 

1.7 

1.6 

2.7 

MM. 

0.8 

1.7 

1.7 

1.7 

2.2 

2.4 

..M. 

M.M..-MMM 

»««MM..».M 

.M.MM..M.M 

....MM..M.M 

..M 

.M«. 

1.4 

0.8 

1.1 

99.7 

1.2 

2.2 

I,,,., 

...MM« 

..M. 

1.2 

99.7 

1.0 

99.7 

1.0 

1.8 

99.6 

0.8 

0.9 

99.8 

1.6 

1.6 
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1.2 

1.2 

99.0 

0.6 

1.8 
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TABTiTO    v.— Continued. 
Temi)eratures  of  Tuberoulous  Ck>WB  and  Their  OflSspri] 


DATE. 

e 

fi 

^ 

^ 

^ 

? 

1 

i 

i 

i 

1 

1 

1901. 

Haye- 

g  A.  V M.. 

99  6 

90  7 

0  2 

99  0 

I  4 

1  4 

4    "  .......^ 

96.6 

99.9 

0.2 

96.2 

0.8 

1.8 

6    "  

99.6 

0.8 

0.7 

98.6 

1.0 

1.1 

6    ••  

98.4 

1.0 

0.0 

98.7 

1.4 

1.4 

7  "  .... 

8  " 

0.4 

0.9 

0.0 

99.8 

••' ••••••• 

•••••••••  •~~* 

May  11- 

6     p.    1L........M ,'.... 

1.6 
1.4 

1.8 
1.6 

0.4 
0.8 

1.4 
1.0 

2.0 
2.2 

2.2 
2.4 

7      "   ....4..      

8    " 

0.9 

1.1 

0.6 

0.6 

2.2 

2.5 

9    " 

1.6 

1.2 

1.0 

1.2 

2.2 

2.6 

10    " _ 

0.9 

0.7 

0.9 

0.4 

2.0 

2.2 

11     "  «.. 

12  ICidnlght 

1.0 

99.8 

0.6 

99.8 

2.0 

1.1 

M»yll^- 

l^M-....« 

1.6 
0.8 
0.8 
0.6 

0.4 

0.7 

99.2 

99.4 

0.6 
0.2 
0.2 
0.1 

0.2 
0.8 
99.9 
99.9 

1.6 
1.1 
1.2 
1.2 

2.0 
1.7 
1.6 
1.4 

2    " „^ 

8    "  

4    "  ^... 

6    " ^ 

0.2 
0.6 
0.8 

99.0 
0.1 
0.0 

0.2 
0.1 
0.8 

99.8 
99.9 
0.2 

0.7 
1.6 
1.4 

1.6 
1.2 
1.2 

«    "  -,.., 

8    " 

0.2 

1.8 

W.    1.4 

99.6 

0.0 

W.    1.4 

0.4 

0.6 

W.    1.1 

0.2 

0.8 

W.    1.2 

1.2 

1.6 

W.    1.4 

1.5 

1.6 

W.    1.8 

9     "  ^ 

la  " 

11  "  «... 

.....M. 

.....MM...... 

....MM....... 

„„,„„„„„ 

12  m. ^,. 

1.1 

1.1 

0.7 

0.8 

1.0 

1.5 

1  P.  M......«. 

1.8 

1.2 

0.8 

1.1 

1.6 

1.4 

2    ••  ., ^ 

1.6 
1.7 

1.0 
1.2 

1.1 
1.2 

1.1 

1.8 

1.6 
1.9 

16 
1.6 

4     •• «.... 

2.1 
2.1 
2.8 

1.2 
1.6 
2.0 

1.8 
1.2 
1.7 

1.2 
1.7 
1.8 

1.9 
1.8 
2.2 

2.0 
2.0 
2.2 

6     "  « „, 

6     "  ^ 

7     "  « 

2.1 
8.1 
1.7 
1.2 
0.2 

1.7 
1.4 
0.9 
0.6 
0.7 

1.8 
0.9 
1.4 
1.4 
0.8 

1.6 
1.0 
0.5 
0.6 
0.0 

1.9 
2.0 
2.4 
1.7 
1.8 

2.2 
2.2 
2.8 
2.2 
1.9 

8     **  « ^. 

0     «•  „  ,  

10    " 

U    "  « ^^ 

UlCidnlght 

......... — 



...MM. 

M»yl8- 

1  A.  M 

0.6 

0.6 

0.7 

99.2 

0.7 

1.8 

2    " 

,„„^ 

.....MM 

...MMMM.... 

8    •* «.... 

1.0 

99.4 

0.6 

0.0 

1.0 

1.7 
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TABLB   v.— Continued, 
ares  of  Tuberculous  Oows  and  Their  OfBsprinfir. 


Si 

gi 

^ 

s 

s 

^ 

S 
^ 

SS 

1 

i 

i 

i 

i 

1 

1 

99.8 

96.2 

0.4 

96.6 

0.7 

1.8 

2.6 

••.. 

0.2 

99.2 

0.8 

98.8 

0.8 

1.6 

1.9 

.-. 

0.8 

96.8 

0.2 

99.4 

0.6 

1.6 

0.6 

^ 

1.2 

99.8 

99.5 

99.5 

1.6 

1.6 

0.8 

-- 

..MMM  ...... 

"•• " 

— — - 

2.2 

1.2 

1.2 

2.1 

2.6 

•.. 

2.6 

1.2 

0.8 

2.2 

2.4 

8.0 

2.4 

M. 

2.1 

1.1 

1.2 

1.7 

8.0 

2.4 

2.6 

.•• 

1.8 

0.9 

0.4 

1.2 

2.5 

2.6 

2.4 

... 

1.6 

0.7 

0.7 

1.8 

2.5 

2.2 

2.0 

^ 

1.0 

0.6 

0.4 

0.8 

2.2 

2.2 

2.0 

M« 

0.4 

...M.M  ...... 

1.8 

99.0 
99.9 

0.2 
0.6 

99.8 
0.0 

1.7 
1.8 

1.7 
1.2 

1.7 

M». 

0.5 

•  t.*MM..*t.M 

0.0 

0.1 

90.9 

0.6 

1.4 

0.9 

1.8 

MM 

0.6 

996 

99.8 

0.8 

1.5 

1.2 

1.0 

... 

0.2 

99.7 

0.6 

0.8 

1.4 

1.0 

0.6 

HM. 

0.9 

0.6 

0.9 

0.6 

1.6 

1.6 

0.4 

NM. 

1.0 

0.8 

1.1 

1.8 

1.7 

1.4 

0.9 

— 

2.0 

1.0 

1.6 

1.2 

1.7 

1.7 

1.5 

.•M 

1.4 

1.2 

1.5 

1.6 

2.1 

1.5 

1.0 

».. 

1.0 

1.1 

1.8 

1.8 

1.9 

1.4 

1.2 

MM 

1.7 

0.7 

1.2 

0.8 

1.1 

1.6 

1.8 

MM 

1.2 

0.8 

0.6 

1.2 

1.7 

1.8 

1.8 

•M 

2.1 

1.0 

1.1 

1.8 

1.0 

1.7 

2.4 

MM 

2.0 

0.9 

0.0 

1.5 

1.8 

1.7 

2.7 

MM 

1.2 

1.4 

1.8 

1.7 

1.8 

1.8 

8.1 

»M« 

1.8 

1.6 

0.9 

1.8 

1.7 

1.8 

8.1 

MM 

2.0 

1.8 

1.8 

1.7 

2.0 

1.8 

4.8 

MM 

1.4 

1.4 

1.8 

1.2 

2.0 

2.1 

4.8 

MM 

14 

1.8 

0.9 

1.8 

1.7 

1.8 

4.4 

MM 

1.8 

0.0 

0.6 

99.9 

1.6 

1.5 

4.1 

1.0 

0.8 

0.6 

0.2 

1.6 

1.6 

4.5 

..M 

............... 

...MM*.  ...... 

...M.M 

..M 

0.6 

0.0 

0.8 

99.7 

1.4 

1.1 

^•8 

MM 

0.8 

0.8 

0.8 

0.7 

1.6 

1.2 

8.6 

MM 

09.7 

0.4 

0.9 

0.1 

1.4 

1.0 

8.0 

M.. 

1.7 

0.6 

0.0 

0.2 

1.2 

1.4 

2.2 
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TABLB    v.— Oontinued. 
Temperatures  of  Tuberculous  Oows  and  Their  OiEBpri 


DATE. 

1. 

i 

i 

1 

1 

S 
^ 

190L 
May  2^ 

7  a.  M ^.«. 

9     " 

10  " 

11  " «.. 

12  M. 

1  P.  M. „ 

2  "  « 

8  "  ^ 

5  "  « 

6  "  

7  ** 

«     "    ..  ....„ .„ 

1.8 

2.0 

2.0 

2.8 

2.0 

2.1 

2.0 

1.8 

W.  98.8 

97.4 

96.2 

99.9 

0.1 

90.7 

90.9 

0.8 

0.8 

O.l 
1.7 
1.2 

0.0 
0.6 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
W.    0.1 
0.6 
0.1 
99.9 
0.8 
0.0 
0.1 
0.0 

98.4 

90.9 
0.1 
0.6 

0.6 
0.6 
1.1 
1.1 
0.4 
1.6 
0.8 
0.8 
W.    0.8 
0.1 
0.2 
1.1 
0.8 
1.0 
l.l 
0.7 

0.0 

99.8 

0.1 
0.6 

0.8 

0.8 

1.1 

1.6 

2.0 

1.8 

1.1 

1.6 

W.  96.8 

97.8 

97.7 

99.2 

99.8 

0.1 

0.2 

0.2 

99.7 

99.9 
99.7 
0.8 

1.6 
1.4 
1.6 
1.6 
2.0 
1.2 
1.7 
1.6 
2.0 
2.0 
1.7 
2.1 
2.4 
2.4 
2.8 
2.6 

1.4 
1.8 
1.7 
1.7 
2.0 
2.0 
1.6 
1.6 
2.1 
2.0 
2.6 
2.5 
2.4 
2.1 
1.4 
2.4 

10  ••  

11  " 

12  Midnight 

2.0 

2.0 
1.7 
1.9 

1.9 
1.0 
1.2 

1.9 

1.9 
1.8 
1.9 

May  27- 

1A.M ..........^ 

2     " 

8    "  

4    "  ... 

5    "  «......«. 

1.6 
1.6 
0.9 

0.1 
0.0 
0.2 

99.8 
0.4 
90.9 

0.2 
99.9 
0.6 

1.4 
1.6 
1.7 

7  "  

8  "  

May  81- 

4  P.  M.........^.. 

0.6 
1.1 
0.8 
1.6 
0.8 
0.7 
0.9 
0.6 
0.2 

0.4 

0.2 
0.2 
0.2 

1.6 
1.9 
1.7 
1.6 
0.6 
0.0 
0.6 
0.6 
0.2 

99.8 

1.2 
1.2 
1.2 
1.6 
1.1 
0.4 
0.8 
0.6 
1.0 

1.0 

0.6 
1.4 
1.2 
1.4 
1.4 
0.4 
0.0 
99.2 
99.4 

99.1 

1.4 

2.6 
2.8 
2.8 
2.6 
2.6 
2.4 
2.2 
8.8 

1.9 

2.0 
2.1 
2.6 
2.4 
8.4 
2.8 
1.8 
1.0 
2.8 

1.6 

6    "  ..« 

«    **      ...,„„..... 

7  " 

8  " 

9  "  - 

10  "  ...... 

11  " 

12  Midnight 

Jone 1— 

1  A.  u. 

2  ** 

8    "  

4  "  ....^. 

5  " . 

99.0 
0.9 
99.6 

0.4 
0.4 
0.8 

992 
99.4 

99.0 

0.6 
1.8 
1.8 

1.0 
1.6 
1.5 
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TABLE   v.— Continued, 
ores  of  Tuberculous  Oows  and  Their  Ofbprincr- 


i 

^ 
1 

i 

1 

^ 

1 

i 

99.8 

99.7 

0.0 

99.2 

2.2 

1.8 

2.1 

MM 

0.1 

99.8 

0.1 

99.6 

1.8 

1.4 

2.0 

MM 

0.1 

99.7 

0.8 

0.8 

1.8 

1.4 

1.5 

MM 

0.8 

0.5 

0.4 

0.9 

2.0 

1.7 

2.8 

MM 

1.0 

0.8 

0.9 

1.0 

1.8 

1.8 

2.5 

»•• 

1.8 

1.0 

0.6 

1.2 

1.8 

1.7 

8.2 

.M 

1.2 

1.2 

0.8 

1.2 

2.2 

1.5 

8.8 

MM 

0.9 

0.4 

0.4 

1.2 

1.8 

1.5 

4.2 

MM 

1.2 

1.0 

0.9 

1.6 

1.6 

1.8 

4.7 

M. 

W.    1.9 

W.    2.1 

W.    1.6 

W.    2.1 

2.0 

1.9 

W.    4.5 

.- 

2.5 

1.8 

1.5 

1.9 

2.4 

1.8 

4.0 

MM 

1.8 

1.7 

1.2 

1.6 

24 

2.8 

8.9 

^M 

1.9 

1.8 

1.7 

1.5 

2.5 

2.4 

8.8 

M. 

1.8 

1.8 

1.4 

1.8 

8.0 

2.2 

2.8 

.^ 

0.6 

1.2 

1.4 

0.5 

2.8 

2.6 

2.8 

... 

0.8 

1.1 

1.8 

0.4 

2.6 

2.8 

2.8 

MM 

0.6 

0.6 

1.0 

0.4 

2.0 

0.1 

2.6 

••• 

•••.-. 

— 

•  .. 

99.7 

0.1 

0.5 

99.7 

2.8 

1.8 

2.7 

.*• 

99.7 

0.2 

0.2 

0.8 

2.8 

1.8 

2.9 

M. 

0.5 

99.7 

0.7 

99.7 

2.5 

1.8 

2.5 

MM 

0.4 

0.0 

0.2 

99.8 

1.8 

1.6 

2.7 

•M 

0.6 

0.0 

99.7 

99.9 

1.7 

1.6 

8.0 

.M. 

0.0 

99.8 

90.6 

0.2 

1.4 

1.2 

8.2 

MM 

96.8 

0.1 

0.0 

0.8 

1.5 

1.7 

2.6 

»M 

0.6 

0.8 

1.0 

0.8 

1.8 

1.7 

2.8 

... 

0.6 

1.2 

1.1 

1.8 

1.6 

1.7 

8.0 

MM 

1.0 

1.0 

0.7 

1.2 

2.0 

1.6 

8.6 

... 

0.7 

0.4 

6.8 

1.4 

1.6 

1.7 

8.7 

MM 

l.t 

0.6 

0.7 

0.4 

1.8 

1.7 

4.2 

•  M 

1.6 

1.1 

0.8 

1.5 

1.6 

1.8 

4.6 

MM 

0.9 

0.9 

0.7 

1.0 

1.8 

1.8 

4.8 

MM 

1.6 

1.1 

0.5 

l.l 

1.9 

1.9 

4.5 

«.. 

1.4 

90.6 

1.0 

1.2 

2.1 

2.2 

8.8 

MM 

1.2 

1.2 

0.6 

1.2 

2.0 

2.2 

8.8 

».. 

1.9 

1.2 

0.8 

1.2 

2.1 

2.2 

8.4 

... 

1.1 

1.1 

1.8 

1.6 

2.6 

2.9 

2.6 

«.. 

0.6 

0.6 

1.1 

0.8 

2.8 

2.8 

2.5 

MM 

1.0 

0.2 

1.0 

90.8 

2.4 

2.8 

2.4 

•M 

0.0 

0.4 

0.6 

90.2 

2.5 

2.4 

2.1 

MM 

0.0 

1.0 

99.6 

99.7 

2.2 

2.2 

2.0 

M.. 

...MMM 

MMMM 
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TABLE   v.— Ck>ntinued. 
Temperatures  of  Tuberculous  Ck>ws  and  Their  OflBB 


DATE. 

i 

fi 

!^ 

^ 

i 
^ 

& 

1 

i 

i 

% 

i 

1801. 

Jones- 

lA.M-...«^ 

2     •'  ^ 

0.5 
0.0 

0.8 

0.4 

99.4 

1.9 

s 

8    "  «.^...... 

4       "    ...       .  M  ».... 

0.1 

0.1 

99.1 

1.4 

1 

6     "  ., «^«.. 

1.7 

0.0 

0.0 

90.7 

1.2 

1 

6     "  -..,..«• 

0.5 

0.8 

1.0 

99.6 

1.8 

1 

7     "  ^ 

99.8 

0.2 

0.5 

99.7 

1.1 

] 

8     "  ., 

June  7— 

4  P.M 

1.4 

1.6 

1.5 

99.7 

1.5 

1 

6    "  .....,>.„... 

0.5 

0.8 

1.4 

0.2 

1.9 

1 

6    "  .......^ 

0.9 
0.9 

0.9 
0.6 

1.2 
0.6 

0.8 
0.6 

1.9 
1.9 

] 

7     "  

5 

8    ••  

1.8 

0.4 

1.2 

0.4 

2.7 

5 

9    •• 

0.9 

0.8 

1.0 

0.4 

2.0 

5 

10    ••  ......^ 

...M.^ ...... 

,^„^^^ 

............... 

11     »•  « 

1.0 

0.8 

0.8 

0.7 

2.1 

s 

12  Midnight 

Junes— 

~" 

!▲.  M ^ 

2    "  ^^ 

1.8 
0.0 

0.6 

1.0 

0.8 

2.0 

1 

8    " 

0.0 

1.0 

99.7 

1.4 

1 

4    •»  .^ 

1.0 

0.4 

l.l 

99.8 

1.6 

1 

].0 

0.2 

0.8 

99.7 

1.8 

] 

ft    " 

0.8 
1.8 

0.2 
0.8 

0.8 
0.8 

0.8 
l.l 

1.6 
1.4 

] 

] 

8     "  „^ 

0.4 
0.6 

0.6 
0.8 

1.0 
1.2 

1.0 
1.1 

1.9 
1.8 

i 

9     " ^ 

1 

10    "  ^«,. 

1.6 
1.6 

1.8 
1.0 

1.8 
1.1 

l.l 

0.7 

2.2 

2.1 

^ 

11    "  « ^ 

9 

12  M. 

1.8 

1.2 

1.1 

1.1 

1.9 

9 

1  p.  M.. 

1.0 
1.4 
2.8 
8.1 

0.9 
1.0 
0.1 
1.1 

1.0 

0.4 
1.1 

0.7 
0.9 
0.6 
1.2 

1.9 
1.8 
1.9 
1.9 

9 

2     •* «.^« 

s 

8    "  „ ^, 

s 

4     ••  - ^^ 

1 

5     "  ^ 

8.0 

1.2 

0.8 

1.4 

2.8 

9 

6     ••  ^ 

2.6 

1.8 

1.2 

1.6 

2.0 

S 

7     *•  ^ 

8.1 
W.    2.0 

1.8 
W.    0.6 

1.6 
W.    1.8 

1.9 
W.    1.4 

2.4 

1.8 

1 

8     "  «. 

s 

9     •*  «.^ 

m    ••  .....,„ 

1.6 

1.0 

1.0 

0.7 

2.2 

3 

11    "  .•„ 

,„^^ 

•  •••••M*  .•..•• 

M.MM..  ...... 

12  Midnight 

•  M.M  ...... 

T.   .■  '.  , 


.  .       •  t        J  I  .'tf 
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TABLE   v.— Oontiziued. 
ires  of  Tuberculous  Oows  and  Their  OflOsprinsr- 


S' 

^ 

i 

?5 

1^ 

:i 

^ 

^ 

i 

1 

i 

i 

i 

1 

1.9 

99.2 

0.2 

99.8 

1.8 

1.5 

1.4 

0.0 

1.0 

99.8 

2.1 
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TABLB    v.— Continued. 
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TABLB    v.— Continued, 
ores  of  Tuberouloiis  Cows  and  Their  OfQsq;>rinfir. 


i 

i 

^ 

gi 

^ 

S 

% 

^ 

^ 

i 

i 

i 

i 

i 

1 

1 

2.6 

1.0 

0.6 

0.6 

2.0 

2.1 

8.8 

... 

2.9 

1.0 

1.0 

1.2 

1.8 

1.9 

8.6 

H». 

2.7 

1.8 

0.9 

1.6 

1.8 

1.8 

8.6 

... 

8.0 

1.6 

1.1 

1.6 

1.7 

1.8 

4.0 

»•• 

1.6 

1.4 

1.2 

1.6 

1.6 

1.8 

4.8 

•M. 

W.    8.0 

W.    1.5 

W.    2.2 

W.    2.8 

1.8 

1.6 

W.    8.8 

... 

2.4 

1.6 

1.2 

0.6 

2.0 

1.9 

8.8 

... 

2.8 

1.8 

1.1 

0.7 

2.0 

1.8 

4.1 

... 

2.6 

0.7 

0.8 

1.1 

1.9 

1.9 

8.8 

«.. 

2.8 

1.0 

1.1 

1.2 

1.9 

1.7 

8.7 

MM 

2.4 

1.2 

1.1 

1.5 

2.4 

2.5 

8.4 

... 

2.7 

1.0 

(r)i.7 

1.6 

2.8 

2.0 

8.4 

«.. 

2.4 

0.6 

1.4 

0.8 

1.6 

1.8 

8.4 

... 

•..-.— 

.....MM. 



......M.  M.... 

.... 

M.MMM  ...... 

M.........M.. 

...MMM 

...MMM 

....M......... 

... 

1.1 

99.1 

1.0 

0.2 

1.6 

2.0 

2.9 

„- 

1.0 

1.4 

1.4 

0.2 

1.4 

1.2 

2.4 

... 

......M. 

.M.....  ...... 

... 

1.2 

1.9 

1.6 

0.0 

0.4 

1,1 

2.5 

... 

1.2 

0.0 

1.0 

99.2 

0.4 

1.0 

2.4 

^ 

0.9 

0.1 

1.0 

96.7 

0.6 

0.6 

2.2 

^. 

1.5 

0.1 

0.6 

99.4 

0.4 

0.6 

2.1 

•.« 

1.8 

99.6 

99.8 

99.8 

0.7 

0.4 

2.1 

... 

1.8 

0.4 

0.8 

0.0 

0.8 

0.8 

2.5 

... 

2.1 

1.6 

0.9 

1.7 

1.4 

1.2 

8.2 

«M 

2.1 

1.2 

1.1 

2.1 

1.4 

1.6 

8.2 

.... 

2.2 

1.8 

1.2 

1.4 

1.4 

2.0 

8.8 

M. 

2.4 

1.6 

2.6 

1.4 

1.8 

1.6 

5.0 

... 

2.6 

2.8 

8.4 

2.2 

1.4 

1.6 

5.0 

MM 

8.2 

2.2 

4.2 

2.1 

1.2 

1.7 

4.7 

MM 

8.5 

8.1 

4.2 

2.4 

1.4 

2.0 

5.0 

.... 

4.0 

2.8 

8.0 

2.2 

1.7 

2.2 

6.2 

Digitized  by 


Google 


•..•'rf 


7   '  .■ 


•  .■:i  '■: 

=4- 


M\ 


•^k\ 


4«'  ' 


■I  v.  '■» 


i<  ;••■■•.•;;■:.  j 


Digiti 


zed  by  Google 


REPORT  OF  BOTANIST. 


(888) 


Digitized  by 


GoogI 


4 


Digiti 


zed  by  Google 


REPORT  OF  THE  BOTANIST. 


r  ending  November  30th,  1901,  the  work  in  the  Botan- 
snt  has  been  largely  upon  the  two  acres  of  the  Experi- 
the  College  Farm,  supplemented  with  studies  in  the 
id  field  work  in  various  parts  of  the. State. 
>a8t  eight  years  the  experiments  in  the  field  have  been 
d  to  truck  crops,  with  less  attention  to  tests  of  fungi- 
e  to  the  breeding  of  varieties  of  corn,  beans,  eggplants, 
umbers,  squashes,  etc. 

;h  a  white  and  a  black  variety  of  sweet  corn  in  1899,  a 
it  the  two  has  resulted  in  a  few  instances,  the  present 
3  that  were  entirely  with  red  grains.  At  the  same  time 
ints  in  plant-breeding  have  been  obtained, 
g  of  a  yellow  variety  of  tomato  with  a  red  one  has  re- 
ducing plants  of  remarkable  vigor  and  a  blending  of 
□aay  be  of  much  profit.  One  of  the  results  is  a  number 
\,  are  remarkable  for  healthy  vine  and  fruits  that  are 
s. 

i  combining  two  varieties  of  dwarf  lima  beans  has  re- 
mproved  sort  that  is  very  promising.  In  this  connec- 
e  been  reversions  to  the  pole  type  that  with  these  new 
rove  advantageous. 

mmediate  results  in  the  crossing  have  been  with  the 
1  a  new  form  has  developed  that  may  surpass  all  others 
i)le  qualities  in  this  vegetable  fruit.     All  the  crosses 
md  productiveness  of  plant  that  is  very  gratifying, 
rs  the  progress  in  breeding  for  a  spineless  fruit  has  pro- 
y  types  are  reached  but  none  are  fixed, 
ses  are  showing  some  features  of  interest, 
of  salad  plants  has  been  continued  and  the  Swiss  Chard 
emd  spinach  have  shown  much  to  recommend  them  for 

salsify  has  bloomed  and  fruited  this  season  and  a  good 
td  for  testing  the  quality  of  the  roots  next  year  is  now 
ind. 

IS  upon  the  asparagus  rust  have  been  continued  and 
26  (886) 
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additional  facts  determined  with  regard  to  its  spread  thrc 
United  States  and  its  dependence  upon  the  prevailing  chanu 
of  the  weather. 

As  usual  the  work  with  weeds  has  been  the  identificatioi 

stuff  in  commercial  seeds  and  the  observations  upon  the  we 

1  which  has  been  maintained  for  several  years  in  a  wild  co 

'  The  finding  of  broom  rape  upon  clover  and  another  speci 

tomato  are  some  of  the  weed  events  of  the  year. 

A  new  greenhouse,  24  by  80  feet,  was  used  for  the  first  t 
winter,  and  in  it  some  results  were  obtained  in  germination, 
larly  as  to  albinism  in  corn,  the  dimorphism  in  buckwheat 
checking  of  mildews  with  various  fungicides. 

Some  studies  were  made  of  the  dodders,  which  as  parasiti 
are  often  serious  pests  to  clover,  flax  and  other  field  crops. 

One  bulletin  has  been  issued  from  this  department  since 
annual  report  was  published  ;  namely,  June  1st,  1901,  Bulk 
''Bean  Diseases  and  Their  Remedies,"  with  four  page  plat 
figures  and  twenty-eight  pages. 

The  Station  Herbarium  has  grown  with  the  usual  annual  ac 
from  various  sources. 

In  its  many  details  the  work  at  the  Experiment  Area  and 
greenhouse  has  been,  as  formerly,  in  charge  of  Mr.  J.  A.  Keh 
any  success  in  results  in  crossing  and  spraying  is  largely  dc 
faithfulness. 

The  Ejcperiaent  Area. 

In  the  accompan3dng  plan.  Figure  1  shows  the  method  of 
the  two  acres  known  as  the  Experiment  Area ;  it  also  locate 
plots  the  various  crops  that  have  occupied  the  ground  the 
season. 

The  seven  series  from  0  to  VI.  run  up  and  down  a  slight  ir 
the  field  and  are  separated  by  four-foot  paths,  while  the  for 
33  by  66  feet,  in  each  series  extend  right  and  left  of  the 
page.* 

To  improve  the  soil,  naturally  a  gravelly  clay  underlaid  vi 
low  gravel,  stable  manure  at  the  rate  of  twenty  tons  per  a 
been  added  each  spring  during  the  past  seven  years.  Last  i 
nearly  all  the  plots  were  sown  to  rye  after  the  regular  crop 
moved.  This  made  a  good  live  cover  that  helped  to  Hold  the 
soil  from  washing  in  winter,  but  grew  too  rapidly  in  the  epi 
that  barley  is  used  instead  this  season. 

*  The  plotting  is  given  in  fuU  detail  in  the  report  for  1894,  p.  279. 
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EXPERIMEirTS  WITH  TURNIPS— Camel«d«d. 

Series  I. ,  that  had  been  in  turnips  for  seven  years,  was  set  t 

to  crossed  tomatoes.     First,  because  the  demonstration  was  m 

lime  is  a  satisfactory  remedy  for  the  club-root ;  secondly,  ixn 

\  not  thrive  as  a  continuous  crop  for  many  years,  and  thirdly 

J  to  the  limited  space,  the  land  was  needed  for  other  experimei 

I  The  reader  who  is  interested  in  the  club-root  experiments 

were  the  chief  reason  for  holding  turnips  for  seven  years  an< 

consecutive  crops  upon  the  same  land,  will  find  the  tabulati 

1  conclusions  upon  pages  410-413  of  the  report  of  this  departi 

last  year. 

POTATO  EXPERIMENTS  IN  1901. 

Only  Plot  I.,  Series  II.,  was  in  potatoes  the  present  seas 
this  for  the  seventh  consecutive  year.  The  continuous  croppi 
potatoes  is  not  advisable  and  was  only  indulged  in  for  the  sat 
experiments  with  soil  fungicides  for  the  scab.  The  results  I 
been  uniform  in  these  experiments,  and  while  sulphur  gav 
promise  the  tests  need  to  be  many  upon  various  kinds  of  soil 
final  judgment  is  rendered  in  the  case.  Owing  to  the  dem 
other  lines  of  field  experiments,  mainly  with  plant  breeding,  i 
with  potatoes  must  for  a  time  be  considerably  curtailed. 

Last  season  it  was  found  that  a  shavings  mulch  gave  a  gi 
the  adjoining  uncovered  land  of  nearly  as  5  to  3.  With  this : 
and  the  fact  that  the  mulch  seemed  to  protect  the  potatoes  fro 
it  was  concluded  to  continue  Plot  I.,  Series  II.,  in  potatoes,  a 
for  the  seventh  crop,  which  would  very  surely  be  a  small  on 
early  part  of  the  season  was  unfavorable  for  potatoes  and  1 
throughout  the  State  is  only  a  fraction  of  the  average. 

The  upper  third  of  the  plot  was  mulched  with  shavings  1 
purchased  in  bales  of  100  pounds  each  and  used  for  stable  b 
Fresh  shavings  to  the  depth  of  two  inches  were  applied  in  Ji 
thereafter  no  cultivation  was  given  to  this  portion  of  the  plot 

The  harvest  was  upon  October  8th,  and  the  following  tabl 
the  results  in  number  of  marketable  potatoes,  weight  of  the  sa 
Bumber  of  hills : 

Belt].  Belt 2.  Belts.  Belt 4.  Belts.  Bd 

Potatoes.         /Mulch 24        28        40        40        27        2 

' I  No  Mulch 76        36        78        45        47       2 

Weiirht  Z^"^^** ^        ^*      1^*      ^^        7 

*    iNo  Mulch 17}        6}      17J      lit        »i 

No.ofhm8..|M"l^ 1^        18        1»        1»        1«       1 

I  No  Mulch. 34        35        36        84        87       a 
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6B  upon  mulched  ground  180,  and  upon  the  unmulched 
bringing  the  two  portions  to  the  same  size  the  relative 
for  the  mulched  soil  360  and  the  unmulched  310.  The 
ts  became  for  mulched  land  91  pounds  and  67f  for 
1  ground,  a  difference  of  nearly  a  half  in  favor  of  the 

ig  table  is  of  the  amounts  of  scab,  estimated  as  in 
in  terms  of  per  cent.  : 


Beltl.  Belt  2.  Belts.    Belt  4.  Belt  5.  Belt  6.    Average. 
65        40        70        45        45  6  45 

50       50       75       70       60       60  61 


at  the  mulched  land  shows  less  scab,  which  may  be  due 
I  forming  nearer  the  surface  of  the  soil,  sometimes  even 
where  there  may  be  fewer  scab  germs. 


EXPERIMEKTS   WITH  BEAHS. 

ies  v.,  has  been  continuously  in  bush  beans  since  the 
.rea  was  started  in  1894,  with  two  crops  for  each 
ing  for  the  present  year.  Only  two  sorts,  namely, 
[)let"  and  ''Saddleback  Wax,''  were  grown,  they  being 
srnate  rows  upon  May  16th.  On  account  of  the  cold, 
hortly  after  planting,  the  stand  was  not  good  with  the 
rt  and  the  rows  of  the  other  were  somewhat  broken. 
30th  it  was  recorded  that  there  was  much  bacterial 
e  ' '  Green  Flageolet.  ^ '  This  is  among  the  most  suscep- 
3  bush  beans  to  this  disease,  but  the  alternate  rows  of 
tck  Wax  *'  were  not  exempt.  This  last-named  variety 
slined  to  the  blight,  and  this  selection  of  the  extremes 
ty  was  purposely  made  in  order  to  study  this  obscure 

examinations  were  made  of  the  leaves  and  other  parts 
ieties,  but  enough  evidence  is  not  yet  found  to  warrant 
i  as  to  the  exact  reason  for  the  great  susceptibility  in 
id  comparative  immunity  in  the  other, 
a  natural  cross  between  the  two  sorts,  by  growing  them 
vas  not  realized,  and  the  demonstration  is  made  that, 
:e  beans,  where  close  fertilization  is  easy,  and  possibly 
nust  resort  to  castration  and  the  other  accompanying 
1  pollination  to  secure  a  cross.     Beans,  peas  and  plants^ 
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of  that  class  are  very  different  from  com,  which  crosses  so 

that  difficulty  lies  in  keeping  a  variety  pure  when  grown  ai 

near  another  variety. 
In  another  part  of  the  Experiment  Area,  where  the  si 

crosses  between  the  two  above-named  varieties  of  beans  of  1 
'•  were  grown  this  season,  there  was  considerable  of  the  bean-f 

j  {OoUetotrichum  lagenarium   Pass.)   upon    the   ^'Saddleback 

I  This  is  interesting  as  showing  that  this  disease  may  appear 

1  piece  of  land  after  it  has  been  almost  entirely  absent  for  sonc 

There  was  no  record  made  of  the  yield  of  the  two  varie 
\  comparative  productiveness  having  been  fully  determined  in  ] 

years.     The  crop  was  such,  however,  as  to  confirm  the  opu 
^  pressed  before,  that,  under  good  culture  and  a  fair  degree  of 

i  ing,  bush  beans  may  be  grown  upon  the  same  soil  for  at  lea 

years,  with  two  crops  in  each  season. 


EZPERIMENTS  III  GROSSING  UMA  BEAIIS. 

Last  year  twenty  plants  were  secured  as  crosses  between  the 
derson"  and  ''Burpee'*  types  of  dwarf  limas.  The  seeds  i 
this  score  of  plants  were  planted  this  year  and  the  results  : 
recorded. 

In  a  general  way,  it  may  be  said  that  the  vigor  of  the  pli 
satisfactory.  There  were  many  individual  differences  from 
the  seedlings  unfolded  their  first  true  leaves,  and  the  plot 
those  evidences  of  a  mingled  blood  that  plant-breeders  find 
cult  to  set  down  in  words.  Some  rows,  that  is,  plants  fi 
parent,  were  more  uniform  than  others,  favoring  the  "Hen< 
or  the  "Burpee"  as  it  might  be.  As  they  increased  in  age  f 
hundreds  remained  true  to  the  dwarf  type  excepting  seven  pla 
those  were  given  poles  and  climbed,  with  one  exception,  ^ 
vigor  characteristic  of  genuine  pole  beans.  It  remains  to  t 
mined  what  the  progeny  may  desire  to  do.  In  passing,  it 
said  that  the  future  of  these  climbers  is  full  of  interest,  i 
represent  a  combination  of  qualities  that  may  be  of  commer 
portance.     These  plants  are  treated  separately  elsewhere. 

In  fruitage  there  is  a  remarkable  constancy  for  all  the  twc 
of  plants  adhere  when  quite  closely  to  a  type  of  pod  and  s 
make  it  easy  to  distinguish  them  from  either  of  the  crosses 
not  necessary  to  repeat  in  full  the  statement  made  in  the  i 
last  year,  where  a  full  page  plate  was  employed  to  exhibit  tl 
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^h  the  pods  of  the  two  parents  placed  along  side, 
■e  introduced  will  serve  to  show  the  characters  of 

in  a  small  quantity  of  each. 
I  come  this  season  to  test  the  quality  of  the  cross, 
avorably  with  that  of  the  ** Burpee"  and  is  far 

the  other  parent.  While  not  as  large  a  seed  as 
is  large  enough  for  a  lima,  and,  when  its  yield  is 
1  grower  should  be  pleased  with  it 
the  result  of  the  crossed  plants  for  the  year.  Some 
>nly  a  few  seeds  last  season  and  those  from  two  out 
1  to  produce  plants  this  season  : 


No.  of 

PUlDtS. 

FaUed 
2 
3 
1 

19 
20 
70 
1 
72 


6 
29 
28 
46 
FaUed 
21 
69 
16 

5 


No.  of  No.  Oreen,  No.  Green, 
Ripe  Pods.  Filled.       Empty. 


Total. 


2 

13 

5 

425 

592 

1,200 

9 

1,227 

776 

570 

193 

705 

940 

995 


1,597 

560 

96 


35 

3 

40 

37     . 

50 

11     . 

16 

46 

6 

476 

66 

18 

676 

325 

40 

1,566 

17     . 

26 

338 

95 

1,660 

86 

40 

910 

55 

21 

646 

44    . 

237 

305 

25 

1,036 

165 

15 

1,120 

131 

10 

1,136 

25 
312 
210 

35 


10 

80 
30 
10 


857 

1,989 

800 

141 


472     10,236       2,241 


408     12,879 


iber  of  pods  to  a  plant  is  27. 
plot  of  ground  was  devoted  to  alternate  rows  of 
eties  and  these  harvested  the  following  : 


m 


No  of 

Green 

Bmpty 

Plants. 

Ripe  PodB. 

Pods. 

Pods. 

Total. 

369 

449 

1,056 

620 

2,126 

700 

3,550 

340 

350 

4,240 

le 
3ee 


** Henderson"  produces  about  twice  as  many 
"  upon  a  given  area,  and  this  is  due  to  the 
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fiact  that  the  plants  are  smaller  and  may  be  grown  closer  t< 
Another  fact  is  the  earliness  of  the  **  Henderson,"  for  four- 
the  pods  were  mature,  while  less  than  one-fourth  were  ripe  in 
of  *'  Burpee  "  plants.  The  average  was  six  pods  to  a  plani 
With  the  crossed  plants,  while  the  yield  was  27  pods  pe 
the  matured  pods  made  up  five-sixths  of  the  crop  and  the  emp 

4  one-thirty-second  of  them  all.     In  short,  while  the  productiv 

i  more  than  four  times  that  of  the  parents,  the  earliness  is  a 

'4  the  *' Henderson." 

The  relative  size  of  the  beans  is  well  shown  in  the  en 

i  (Plate  I.),  and  the  cross  is  seen  to  be  nearer  the  ^'  Burpee 

the  ** Henderson."     In  quality  the  same  is  true,  and,*  while 
^^  rich  "  as  the  '^  Burpee,"  it  is  nearer  to  it  in  this  important 

J  than  the  ** Henderson." 

^  The  following  eight  plants  were  pole  beans  : 

No.  of         Ripe  Oreen  Oreen, 


18, 

Parent 

Plants. 
1 

Podfl. 

24 

64 

61 

23 

209 

PodB. 

2 

85 

130 

42 

355 

Emptj.         Toti 
14 

12.. 
15. 

2 

2 

107              2 
60              2 

18.. 
9,0 

1 
2 

57              1 
132             6 

-8  881  564  370  1,J 

The  two  from  the  parent  plant  No.  20  are  remarkable  in  th 
large  yield,  one  of  them  giving  404  pods  and  the  other  292, 
are  valuable  stock  for  further  growth,  as  these  and  all  the  o1 
plants  are,  of  course,  not  like  the  parents,  and  become  the 
points  for  new  lines  of  breeding  possible  for  pole  limas. 

EXPERIMENTS   IN  GROSSING  TOMATOES. 

Tomatoes  were  given  much  attention  and  space  in  the  Exp 
Area.  From  the  large  number  of  lots  of  seed  saved  from 
plants  of  the  previous  season  the  following  were  chosen  frc 
fruited  plants:  numbers  6,  7,  17,  25,  32,  33,  52,  62,  84,  92,  J 
144,  150,  168,  176,  178,  182,  and  from  yellow-fruited  plant 
bers  98,  112,  113,  122,  125  and  126.  The  performances  c 
parent  plants  are  given  in  full  upon  pages  431  to  439  of  th< 
for  1900. 

The  whole  of  Series  I.  was  devoted  to  the  seedlings  of  these 
and  Plots  I.,  II.  and  III.  received  the  above  numbers  6  to  1 
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ix  numbers  98  to  126.     There  were,  therefore,  three 

its  from  red  fruits  and  one  plot  with  plants  from  yellow 

parent  number  was  assigned  to  a  belt  and  was  repre- 

plants. 

ig  table  is  made  up  from  the  results  of  each  set  of 


Lange  of  Frultfhlness 

Average  Fruitf\ilne88. 

d)No. 

G^ 

48  to  120 

84 

Two  Yellow. 

7 

57  "  125 

98 

(( 

t< 

17 

47  "  110 

78 

u 

u 

25 

45  '*  128 

84 

No 

u 

32 

39  "  130 

81 

Two 

It- 

83 

72  •*  139 

102 

One 

u 

52 

50  «  102 

79 

No 

a 

62 

29  •*  110 

65 

One 

it 

84 

17  "  125 

79 

No 

tt 

92 

40  "    72 

64 

i< 

« 

97 

42  "  183 

73 

it 

it 

No. 

104 

51  to  131 

90 

No 

Yellow. 

144 

58  "  143 

85 

t( 

(( 

150 

51  «  188 

108 

One 

CI 

168 

28  «  103 

63 

u 

tt 

176 

66  *•    99 

78 

No 

tt 

178 

65  •*  140 

96 

One 

tt 

182 

48  «  179 

103 

(( 

tt 

5llow)No.  98 

43  '*    92 

61 

Two  Red. 

112 

31  "  105 

60 

No 

tt 

113 

29  «    81 

56 

/    « 

tt 

122 

40"    66 

54 

i< 

tt 

125 

36  «  101 

63 

(f 

« 

126 

22  "  139 

75 

it 

tt 

earing  the  yellows,  is  perhaps  the  least  congenial  soil 
ind  this*  may  account  for  the  somewhat  smaller  average 
ix  lots  of  plants.  The  following  table  shows  grand 
le  four  plots : 


64—  90 
78—102 
63—108 
54—  75 


Average. 
77 
90 
85  5 
64.5 


ord  of  each  of  the  240  plants,  considered  in  brief  above, 
,  in  which  the  time  when  each  fruit  was  picked  is  given 
ess  or  lateness  of  the  plant,  along  with  its  productive- 
itter  for  reference. 
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'i* 


Plant  No.  67  of  the  1900  crop  was  from  a  seed  of  a  red  fru 
ing  from  a  cross  of  **  Golden  Sunrise ''  upon  the  **  Dwarf  Cha 
and  with  a  record  of  83  fruits,  all  of  which  were  below  avei 
but  nearly  free  from  seeds.  The  plant  was  unusually  large 
orous,  so  that  it  was  dubbed  '^  Giant,''  while  the  foliage  ha 
tied  appearance,  as  if  the  differing  green  of  the  two  parents 
fully  blended. 

Thirty-seven  seedlings  from  the  fruits  of  this  unusual  pi 
set  in  Plot  II.,  Series  II.,  and  the  following  is  the  record  of 
for  each  : 


1 

< 

10    17    24 

81 

1 

1 
14    21    28 

i 

6    25 

Total, 
Color. 

FoUage.  A 

No.  1 

..«          MM          «... 

M.. 

•M. 

....    ...     ... 



0     0 

0            ThlQ.    (See  PL  II.) 

"    2..-.. 

^            .... 

..M 

.... 

....     2    «.. 

....    .... 

2     0 

2             NormaL 

"  n 

...            ...           ... 

1 

MM 

....     2      1 

8      1 

8     0 

8    red.   Thin. 

"    4..„. 



..    . 

.... 

^    .... 

....    .... 

0     0 

0            Potato-Uke.   (PL  II 

"    6 

...            ....           M>. 

.... 

.... 

...      1    ... 

1    ... 

2     2 

4   red,    Fralt  plum-ahaped 

"  « 



... 

...      1    ... 

M,                1 

2      7 

9   red. 

••    7 

... 

....      7      8 

2     4 

16    25 

41   yellow.    Rank  growth. 

"  a 



.... 

... 

1 

8     9 

15    17 

80   red 

"   9..-.. 

^           .... 

.... 

M. 2 

4      4 

10    20 

80    red. 

•♦  10.^... 

^           ,    „ 

.... 

..    . 



8           M. 

8     0 

8   red. 

*•  11 

..M                   1            .... 

.... 

.... 

..«          ..   .          .M. 

....      8 

8     4 

7   red. 

••  12  .... 



M..           M.. 

0     0 

0 

"  18. 



.... 

.... 

..«           ... 

0     0 

0            Erect,  bushy.   (PL 

"  H 

2 

.... 

21 

9    '28    14 

9    11 

95    60  155    red. 

"  16..  .. 



.... 

.... 



...       mm 

0     0 

0 

"  16 

1    ...      1 

.... 

4 

...11     5 

6      4 

82     0 

82    red. 

••  17 



... 

I 

...    11    10 

5     8 

85     0 

» 

"  18. .. 

....      I    ... 

1 

16 

8    80    14 

10    14 

91   45  189   yellow. 

"  19  .... 

« 6 

1 

16 

11    41    16 

12    10  115    42  187    yellow. 

•'  20-.... 

M..      7      2 

4 

21 

4    46    29 

8     5  126     8  181    yeUow. 

••  21 



.... 

.... 

....          22          MM 

22    87 

59    red.     . 

"  22 

....      2    .... 

6 

7 

2    16    11 

2     4 

49     0 

49   yeUow. 

"  2A.^.. 



.... 

14 



14     0 

14   red. 

••  24..... 

1 

8 

19 

25    66    80  120    80  893    18  406    red.    "  Dalcamtia."  (PL 

••  26 

,«, 

10 

.... 

18    83    20 

6     8 

85    18 

93    yellow. 

"  26 



«.. 

.... 

„ 

....     6 

6 

"  27 

^. 

.«. 

.... 

.,    .... 

MM          4 

4 

••28«... 



7 

7 

2      2      9 

20    10 

57    18 

70    red. 

"29 

„., 

1 

6 

6    14      5 

12     8 

52    18 

70   red. 

•*  80 

1 

.... 

.... 

1      8     7 

IS      2 

81      2 

83   red. 

"  31...... 

„    .. , 

4 

8 

4    10     4 

2      1 

88      0 

83    red. 

••  82..... 

1 

10 

12 

17      2 

8      9 

51    16 

69    red. 

"  3S.  .. 

1 

..M 

6 

8      8    ... 

4      6 

28    15 

48   red. 

"  84 



.... 

26 

2    16    11 

18    22 

90    22  112    yellow. 

••  86 

1 

.... 

7 

8    18      4 

5    16 

49    40 

89   red. 

"  86 

8 

8 

15 

1    15      8 

2     2 

41      4 

48    yellow. 

"87 

8 

8 

7 

....    10      9 

10      4 

46      8 

54    red. 
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PLATE    II. 

I  in  Tomatoes— seedlings  of  No.  67.  Stems  and  leaves  No.  i,  a  fine  nine-leaved, 
No.  4,  a  potato-like  fruitless  plant.  No.  5,  an  upright  plant  with  plum-like  fruit,  nearly 
f,  a  rank-growing  plant.  No.  13,  erect-bushy  fruitless  plant.  No  24,  a  fine-leaved 
,  with  small  cherry  fruit. 
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PLATE   II. 
•omatocs-No.  i.  an  average  red  fruit,  also  in  sectional  view.     No.  2,  plum-shaped 
d  fl«K     No.  3,  ihe  cherry^tomato,  with  many  seeds.     No.  4,  a  type  of  the  yeUow 
^iew  of  same. 
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it  the  number  of  fruits  ranged  from  0  to  406,  ten  were 
six  were  over  a  hundred.  Some  showed  marked  earli- 
ired  all  their  fruits,  as  Nos.  16  and  17,  while  others 
fos.  7,  18  and  35.  Plate  II.  shows  variations  in  the 
it  of  this  lot  of  tomatoes. 

7  of  the  1900  crop  was  from  a  seed  of  a  red  fruit  re- 
press of  **  Golden  Sunrise"  upon  "Dwarf  Champion,*' 
\i  only  27  fruits,  all  small  and  with  the  seeds  ranging 
ix  to  a  fruit.  This  plant  was  remarkable  for  its  great 
above  the  surrounding  plants.  The  flowers  were  of 
;e  size  and  added  to  the  gigantic  appearance  of  the 

le  seedlings  from  this  plant  were  deformed  and  failed 
size,  and  only  five  specimens  were  set  in  the  field,  with 
esults : 

II.     Septal.  SeptSS.    Oct.  B.  Oct.  25.  Total  ripe.  Green.    TotaL     Color. 


1 

2 

1 

8 

12 

4 

16 

red. 

2 

2 

1 

5 

1 

6 

red. 

3 

1 

8 

8 

22 

30 

red. 

2 

1 

1 

9 

13 

12 

26 

red. 

6 

4 

9 

8 

21 

12 

38 

red. 

>to  Stock  Plants. 

Plot  III.,  Series  III.,  was  kept  in  tomatoes  for  the 
ve  time,  two  rows  to  each  belt,  the  **  Golden  Sunrise  " 
bampion  "  alternating  with  five  plants  to  a  row.  The 
►f  ** Sunrise''  in  fruitfulness  ranged  from  55  to  147, 
;e  of  91,  while  the  ** Champions''  ranged  from  32  to 
rerage  of  61. 

r  years  the  ** Sunrise"  is  seen  to  be  much  the  more 
t,  but  being  yellow  is  inferior  as  a  market  fruit ;  but 


'*     I; 


were  of  fair  size  and  many  of  them  had  but  few.  seeds.  r 

photographed  for  Plate  III.  were  from  those  that  are  i 

iause  of  their  comparative  seedlessness.  ^ 

11  fruited  late,  there  being  only  one  fruit  picked  before 
;,  and  the  yield  in  all  cases  was  small,  ranging  from  6  ^  ^ 

The  fruits  were  all  red  and  of  fair  size,  with  a  small 
verage  seediness,  and  the  plants  were  of  the  spreading 
pe,  although  not  large. 
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by  those  who  have  overcome  the  ** color  impression"  the  j 
often  preferred.  The  ''Champion "  comes  into  bearing earlie 
green  fruits  were  excluded  from  the  record  there  would  not  1 
in  favor  of  the  *'  Sunrise.'' 

This  crop  shows  that  fair  crops  of  tomatoes  may  be  grown 
ously  upon  the  same  land  when  the  latter  is  kept  in  good  1 
the  plants  are  sprayed,  and  all  diseased  fruits  aie  promptly 


i  from  the  field. 


EXPERIME1IT8  IK  CROS8IKG  OUOUlCBEItS. 

From  the  crosses  effected  in  1899  between  the  ''White  Spini 
the  "  White  Pearl,"  twelve  plants  were  grown  last  season.  T 
acteristics  of  the  fruit  of  this  cross  were  shown  in  Plate  I. 
report  for  1900,  along  with  those  of  the  two  parents.  Seec 
fruits  of  the  above  cross  were  used  to  fill  Plot  IV.,  Series  V 
being  36  hills. 

Barring  the  severe  attack  of  the  beetles  when  the  plants  W( 
and  saved  from  them  only  by  timely  vigilance,  the  use  of  insc 
net  covers  and  hand-picking  combined,  the  plants  made  a  fin 
and  exhibited  a  vigor  that  was  satisfactory.  When  the  fruits  t 
it  was  at  once  evident  that  the  plot  bore  a  motley  lot  of  crosse 
Many  of  them  produced  fruits  of  all  degrees  of  color,  from  1 
white  to  a  mottled,  middle  type  and  then  on  through  all  s 
green  to  the  greenest  that  are  produced.  In  size  and  shape  tl 
tion  was  no  less,  for  some  were  nearly  round,  while  others  ¥ 
and  slender.  The  type  that  was  fairly  uniform  the  previous  ; 
been  broken  up  in  the  second  generation,  quite  in  keeping  ^ 
general  rule  with  crossed  and  hybrid  plants. 

In  the  midst  of  the  season  several  of  the  more  evident 
marketable  size  were  selected  for  photographing,  and  Plate  F 
the  appearance  of  these  in  general  form,  but  the  shades  of  { 
only  unsatisfactorily  shown. 

One  of  the  chief  points  in  mind  in  this  crossing  was  the  re 
the  spines,  and  this  has  been  quite  fully  accomplished  in  c 
stances,  while  contrariwise  other  crossed  plants  produce  : 
remarkable  roughness.  For  example,  if  one  makes  a  con 
between  Nos.  7  and  8  in  the  engraving  (Plate  IV.)  with  Nos 
15,  he  will  be  impressed  with  the  spines  upon  the  former  a 
nearly  entire  absence  from  the  latter. 
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Not««  on  Gnoiimliert. 

ing  are  some  of  the  notes  made  September  5th,  upon 
s  shown  in  Plate  IV.,  taken  in  order,  beginning  with 

Is  a  short,  roundish  specimen,  peculiar  in  having  a 

mottled  with  white,  and  the  blossom  end  quite  pointed 
ith  white.     Nearly  spineless. 

Is  remarkable  for  its  large  spines,  somewhat  curved, 
u  in  size  throughout,  and  decidedly  triangular  in  cross 
y  green  at  stem  end,  and  quite,  pale-green  and  ribbed 
.  the  blossom  end. 

Is  somewhat  similar  to  No.  2  in  the  number  of  spines, 
dsh-white  throughout,  somewhat  curved,  and  decidedly 
cross  section,  and  larger  at  the  stem  end. 

Is  with  few  large  spines,  very  straight  and  plump  and 
A  light-green,  strongly  ribbed  with  white  from  the 

Has  very  few  small  spines.  Is  larger  at  the  blossom 
)-green  throughout,  with  the  exception  of  a  tendency  to 
>ed  from  the  blossom  end. 

Is  white  throughout,  with  few  spines,  very  plump  and 
jd. 

Is  remarkable  in  being  exceedingly  spiny.  Dark-green 
growing  pale  and  becoming  yellowish-green  at  the  blos- 
h  a  tendency  to  be  ribbed  and  quite  triangular  in  cross 

Is  nearly  the  shape  of  No.  1,  but,  in  addition,  is  ex- 
iny,  with  a  strong  tendency  to  mottling,  with  a  light 
iharp-pointed  at  the  blossom  end. 

Is  nearly  free  from  spines.  Is  broadly  boat-shaped, 
)tche8  of  whitish-green  upon  the  green  background,  with 
>  be  ribbed  from  the  flower  end. 

).  Is  with  few  spines,  and  a  deep  green  color  through- 
ly triangular  in  section. 

..  Is  free  from  spines,  oval-shaped,  and  white  throughout. 
I.  Is  somewhat  spiny,  long,  dark-green,  and  somewhat 

3.  Is  almost  without  spines,   and  white  throughout. 
^  boat-shaped,  nearly  straight,  and  very  handsome. 
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Number  14.  Is  with  few  spines.  Very  dark-green  a: 
somewhat  club-shaped. 

Number  15.  Is  nearly  spineless.  Dark-green.  Stra 
form  in  all  respects  throughout. 

Number  16.  Is  nearly  spineless.  Pale,  greenish 
throughout,  and  inclined  to  be  club-shaped ;  somewhat 
section. 

Number  17.  Is  with  very  few  spines.  Intensely  < 
color,  nearly  uniform  throughout  Slightly  curved,  ai 
tendency  to  be  triangular. 

EXPSRHfEMTS  IN  OROS8I1IG  ECK^PLAW 

The  results  of  the  first  year  with  seedlings  from  the 
*  *  New  York  Improved  Spineless ' '  variety  upon  the  *  *  Loi 
the  previous  season  have  been  fully  considered  the  presei 
greenhouse  permitted  the  growing  of  plants  of  variouf 
ting  in  the  experiment  grounds.  One  lot  was  started 
some  of  the  plants  showed  their  first  bloom  before  they 
and  an  early  crop  of  fruit  obtained  from  these  plants, 
second  setting  that  corresponded  in  time  with  the  main 
grown  at  the  usual  time. 

The  cross  was  evident  at  a  very  early  stage  in  the  i 
plants,  first,  from  the  uprightness  of  the  ^^LongPu 
with  the  large  broad  leaf  of  the  **  New  York  Improved, 
the  purple  color  of  the  young  stems  and  leaf-stalk  and 
mon  to  the  "  Long  Purple,*'  with  the  stoutness  of  the 
Improved.''  Unusual  vigor  prevailed  in  the  plants  ai 
able  freedom  from  all  leaf  or  root  troubles,  quite  in 
plants  of  previous  seasons  upon  adjoining  plots.  Thi 
due  to  a  more  favorable  year  for  this  crop,  as  is  proved 
plants  of  both  parent  forms  grown  alongside  of  the  crosi 

When  it  came  to  the  fruit  the  certainty  of  the  cross  ^ 
confirmed,  because,  instead  of  the  long,  slender  and  ui 
form  of  the  ^*Long  Purple,"  or  the  oval  shape  of  tin 
Improved,"  there  was  a  fruit  that  combined  the  characi 
two.  In  color  it  agreed  closely  with  the  dark  purple  c 
Purple,"  and  is  perfection  in  that  respect  for  the  peci 
of  the  market.  In  general  shape  it  was  like  a  slend< 
*^  Bartlett "  or  **  Louise  Bonne  "  type,  with  often  a  littk 
feature  may  be  due  simply  to  the  position  the  your 
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ground  upon  which  it  rests  and  the  branch  above  that  / 

bile  in  weight  it  may  not  be  heavier  than  the  oval  '^  New 
ved,"  it  is  often  nearly  twice  as  long,  and  therefore  of  a 
or  shape  for  cooking.  A  large  ^^egg''  of  the  oval  type 
lited  for  the  frying  pan,  while  the  new  cross  bears  fruits  *    :       , 

^thered  at  the  right  time,  are  just  right  for  slicing  and  i-  V 

of  th^  most  convenient  size  for  the  table.  The  serious 
>  the  "  Long  Purple,''  as  grown  here  for  several  years, 
ni  small  size  and  lateness  in  coming  into  bearing  and  ^     \\ 

fulness.  The  quality  is  superior,  and  the  small  slices, 
•ly  prepared,  suggest  strongly  the  oyster  without  their  [ 

features  to  those  whose  defective  digestion  is  insu£Scient  I 

ig  Purple  "  fruit  has  the  seeds  confined  to  its  lower  half, 
le  free  or  lower  end.     In  the  *'  New  York  Improved  "  '      .  "^ 

5  more  generally  distributed  throughout  the  fruit     The  * 

i  long  fruit,  from  which  more  than  half  of  the  slices  taken  *  ,         *  • 

h,  while  the  others  are  firm  because  the  seeding  tendency  ! 

r  developed. 

J  of  this  cross  have  proved  of  remarkable  vigor,  so  great, 
it  has  been  suggested  that  for  this  reason  alone  the  cross 
n.     They  began  to  yield  marketable  fruits  by  July  20th,  ■  ' 

August  8th  before  fruit  could  be  gathered  from  the  **  New  , . 

ved."     The  crossed  plants  were  practically  one  month 
the  **New  York  Improved"  and  fully  six  weeks  in  ■' 

he  ^*Long  Purple."     The  latter  were  only  beginning  to  *       .  i      . 

ugust  8th,  and  marketable  fruits  were  rare  until  after  '  ^' 

0th.  V 

d  and  parent  plants  seemed  to  be  equaUy  affected  by  the  *        ' 

X  gain  of  the  cross  is  in  the  qualities  found  in  the  fruit 
fcioned,  namely,  its  perfect  color,  its  desirable  size  and 
exceedingly  attractive  to  the  eye  and  permitting  of  con- 
ng  for  cooking,  the  large  portion  without  seeds  and 
le  high  quality  of  the  ^'  Long  Purple,"  with  none  of  its 

aains  to  be  determined  whether  the  cross  will  maintain 
^ears  to  come.  For  the  present,  it  can  only  be  said  that 
>en  but  little  variation  from  the  shape  mentioned.  In 
>le  lot  of  eggplants  has  yielded  fruits  as  uniform  as  any 
Ludard  sorts  the  writer  has  seen.     This  does  not  preclude 
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the  thought  that  the  second  year  may  see  many  variai 
selection  and  further  breeding  may  be  necessary  to  fix  1 
this  is  found  necessary,  the  attempt  will  be  made  to 
fruits  still  more,  so  that  they  may  stand  on  end  as  the 
less  surface  upon  the  earth  to  induce  decay  or  attract  ^ 
at  the  same  time  increasing  the  percentage  of  seedlo 
suitable  shape  for  ordinary  purposes. 

Plate  V.  shows  in  the  upper  half  the  cross-fruit,  ii 
with  the  sample  of  "Long  Purple"  fruit  upon  the 
**  New  York  Improved  *'  upon  the  right  It  was  imm 
parent  bore  the  seeds  in  the  cross,  as  the  results  were  qu 
the  same.  There  is  little  that  needs  to  be  said  in  ad 
preceding  remarks,  for  the  results  are  well  shown  in  the 

The  lower  half  gives  the  same  fruits  cut  longitudinall] 
center,  to  show  the  texture  and  seed-bearing  capacity 
forms.  It  is  seen  that  the  middle  fruit  shows  a  much  L 
of  solid,  seedless  interior  than  either  of  the  parents.  1 
due  to  the  increased  size  over  the  "Long  Purple," 
parent  it  received  the  tendency  to  freedom  from  seeds 
two-thirds  of  the  fruit. 


EXPBRIMEim  Iir  CR088IKG  SWEET  CORH 
RED  GRAINS. 

Plot  IV.,  Series  VI.,  was  again  planted  to  sweet  con 
the  pink  grains  were  used  from  eight  ears  of  the  previ( 
all  having  over  ten  rows  upon  the  cob.  The  planting  w 
14th,  and  the  fruit  harvest  September  23d.  The  wh 
remarkable  for  the  vigor  and  size  of  the  plants,  whicb 
the  large-sized  sweet  corns. 

The  first  thing  observed  in  the  results  of  the  yearns  w( 
plot  is  the  greatly-increased  amount  of  the  red  in  the  eai 
below  gives  the  number  of  grains  of  each  color  for  five  a^ 


Average. 


Uncolored. 

BUck. 

69 

21 

35 

140 

43 

115 

215 

110 

82 

21 

90 

81 
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PLATE  V. 


Upper  half  is  a  surface  view  wlih  section  shown  below.     On  th«  left  Is  the  ''  Long 
:  right  "New  York  Improved,"  and  the  Cross  between  them  in  the  middle. 


«»„.Go<i 


•9 


••:ii- 


•II 


r 


Digitized  by 


Google 


im 


Digiti 


zed  by  Google 


.    i 
•    I 

"J 

"    I 
I 


,:t 


Digiti 


zed  by  Google 


EXPERIMENT  STATION   REPORT.  401 

mnt  made  the  year  before  for  the  crop  upon  the  same 


1900)  . 


UncoTored. 
....  172 


Black. 
121 


Bed. 


at  the  nilraber  of  red  (pink)  colored  grains  has  greatly 
ourse  at  the  expense  of  the  uncolored  (white)  and  dark 
.  There  is,  however,  an  increase  in  the  actual  number 
ar  of  47 — a  feature  of  no  small  consequence  when  many 
ered  an  advantage  in  sweet  corn. 

dnt  to  be  observed,  in  a  study  of  the  ears  as  a  whole,  is 
iation  in  them  than  last  season.  In  1900  the  ears  were 
£6,  five  of  which  were  shown  in  a  plate  in  last  year's 
season  they  range  all  the  way  from  those  with  about 
ins  to  ears  in  which  the  color  was  entirely  red.  A  rep- 
up  is  shown  in  Figure  VL,  where  the  ear  upon  the  left 
extreme  for  white  grains  and  the  one  upon  the  right 
The  middle  ear  is  as  near  an  average  in  regard  to  color 
ay  be  selected. 

i  at  the  outset  that  pink  grains  for  seed  were  selected 
I  more  than  ten  rows  of  grains.  This  selection  may 
d  the  ears,  for  nearly  all  of  them  are  more  than  eight- 
this  respect  the  *'  Black  Mexican"  type  is  largely  lost 
en  per  cent,  of  eight-rowed  ears  are  still  met  with,  but 
a  to  have  no  greater  percentage  of  dark  grains  than 

e  feature  this  season  is  the  number  of  ears  that  have 
of  grains,  namely,  the  uncolored  and  a  pecular  bluish 
ly  be  styled  ** lead-colored."  That  these  ears  have 
darkest  pink  grains  bordering  upon  purple  is  almost 
er  plots,  where  the  so-called  '* black"  grains  were 
ermine  the  power  in  reproducing  their  kinds.  This 
bject  is  considered  elsewhere.  Some  of  the  ears  are 
or  *' lead-colored  "  and  white,  and  others  are  entirely 
and  white.  In  short,  there  are  all  variations  between 
named,  which  shows  the  great  power  each  grain  has 
grains  like  itself,  and  this  leads  one  to  place  great 
on  the  selection  of  just  that  type  of  grain  that  is  desired 
t.  If  this  work  of  crossing  corn  had  no  other  output 
sing  of  this  underlying  principle  of  plant  improvement, 
e  fruitless  indeed.  The  results  are  so  rapid  and  cumu- 
26 


' 


11 


i 


m 


Digitized  by 


Gooc 


402  NEW  JERSEY  AGRICULTURAL   COLLEGE 

lative  that  every  grower  should  look  upon  his  seed  as  the  fad 
work,  largely  under  control,  that  makes  for  success  or  failui 
case  may  be. 

Plot  I.,  Series  0,  was  devoted  wholly  to  com  for  the  presen 
excepting  some  late-planted  squashes  and  cucumbers.  The  i 
was  pink  grains,  selected  from  a  dozen  well-shaped,  eight-rc 

•    '  from  Plot  IV.,  Series  VL,  of  the  previous  year.     The  hai 

concluded  upon  September  27th,  and,  upon  making  a  close 

-.  .J  eon  with  that  of  Plot  IV.,  Series  VL,  previously  reported,  1 

I  no  difference  to  be  found  in  the  percentage  of  the  various 

grains,  so  that  what  was  there  stated  holds  with  equal  fo 
The  only  difference  between  the  two  plots  was  that  of  the 
grains  upon  the  ears  used  for  seed.  Excepting  this,  .that 
now  under  consideration  is  a  higher  piece  of  land  and  not  i 
plant-food,  and  while  there  was  not  a  great  difference  in  size 
and  yield,  they  were  in  favor  of  the  Plot  IV.,  Series  VL 

The  following  table  shows  the  types,  in  rows,  for  one  hun 
for  three  plots,  where  the  seed  ears  varied  in  number  of  row 

8-rowed  lO-rowed          Orei 

seed.  seed. 

No.    8-rowed  ears 26  36 

"    10    "          «  46  25 

^*    12    «          "  27  37 

*'    14    "          *'  1  2 

100  100 

i 

No.    8-rowed  ears ••.•••••• 

"    10    **         *•  

«    12    "         "  

u    24    «  «  ^ ^ ^ ^ ^^^^, 


1 


J 


From  this  it  is  seen  that  the  greatest  number  of  8-rowed 
from  10-rowed  seed  and  the  greatest  number  of  10-rowed 
from  the  8-rowed  seed.  The  greatest  percentage  of  12-ro 
was  from  the  10-rowed  seed  and  the  majority  of  the  ears  ^ 
10  rows  was  from  the  ears  with  12  to  14  rows.  Out  of  tl 
test  one  would  not  get  much  light  upon  the  method  for  selc 
definite  type  as  to  number  of  rows  to  the  ear.  This  is  a  i 
cross-bred  corn  that  is  quite  different  from  that  in  color,  for  i 
deeply  seated  than  mere  color  of  the  grain,  that  may  be  influ 
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While  the  '* Black  Mexican"  is  an  8-rowed  variety,  the 
"  has  no  fully-established  number  over  8,  and  this  vari- 
l  a  preponderance  of  influence  upon  the  rows  in  the  ear, 
3  above  indicates,  where  nearly  three-fourths  of  the  ears 
ore  than  8  rows.  The  same  stalk  may  bear  an  8,  a  10 
wed  ear,  showing  that  circumstances  determine  the  num- 
be  same  plant,  and  these  may  be  entirely  outside  of  the 
1  of  the  cross. 

Series  0,  was  planted  again  to  corn,  this  time  with  pink 
10-rowed  ears.  There  is  little  to  be  added  to  what  has 
concerning  the  results  upon  the  two  other  plots  planted 
r  grains.  There  was  quite  a  uniform  increase  of  the  pink 
that  of  the  previous  year,  and  some  ears  were  found  with 
rains.  The  fact  that  grain  for  10-rowed  ears  had  no 
dency  to  produce  10-rowed  ears  is  mentioned  elsewhere 
form.  In  this  instance  there  were  more  8-rowed  and  12- 
than  those  that  were  10-rowed,  like  the  parent  ears.  Sev- 
of  similar  observations  are  necessary  for  the  formation  of 
rule  that  may  hold  in  these  cases. 

1  of  Plot  I.,  Series  VI. j  was  set  with  corn  started  in  the 
The  seed  did  not  differ  in  kind  from  that  used  in  the 
mentioned.  The  corn  did  not  grow  for  some  weeks  after 
the  field  and  made  a  small  growth,  but  was  a  week  or  so 
L  in  the  other  plots.  The  percentages  of  red  grains  and 
of  rows  to  an  ear  were  not  different  from  those  elsewhere, 
no  decided  gain  in  anything  by  thus  starting  the  corn  in- 
3tting  it  out  when  four  weeks  old. 

With  White  and  Black  Grains. 

teries  IV.,  was  planted  to  corn  on  June  28th,  purposely 
id  mixing  with  the  plots  receiving  the  pink  grains.  The 
as  the  white  and  the  black  grains  from  ears  with  over  ten 
nk  grains  of  which  had  been  planted  in  Plot  2,  Series  VI. 
sistern  rows  of  the  plot  were  planted  with  the  white  grains 
stem  six  rows  with  the  black  grains.  All  else  was  in 
Kcepting  that  six  of  the  white  hills  were  covered  with 
Bit  blooming  time,  and  these  are  reported  upon  elsewhere. 
QO  difference  in  the  plants  between  the  two  halves  of  the 
growing  ;  that  is,  the  size  of  stalk,  time  of  blooming, 
:  leaf,  were  uniform. 
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The  harvest  was  made  on  September  30th,  and  an  averag( 
ear  selected  from  each  row.  The  outermost  row  planted  wi 
grains  showed  about  twenty  per  cent,  of  the  dark  grains,  -^ 
outside  row,  planted  with  black  grains,  gave  practically  tl 
number  that  were  either  white  or  off  of  the  black  color.  1 
and  seven  were  adjoining,  and  upon  the  row  planted  wil 
grains  the  white  predominated,  and  upon  the  other  row  t 
led.     The  number  of  each  color  was  as  follows  : 

White.        PlDk.       Blick. 

Ear  from  white  seed « 330  33  93 

Ear  from  black  seed 178  49  193 

It  is  seen  that,  while  the  mother  plant  controls  the  colo 
much  more  evident  with  the  white  than  the  black  color, 
were  made  upon  the  prevailing  winds  at  the  time  of  bloominj 
might  have  favored  one  or  the  other  side.  The  well-knowi 
the  readiness  with  which  corn  will  cross  finds  a  good  iUusii 
the  present  instance. 

Some  of  the  grains,  ranked  as  pink  in  the  tabulation,  are  i 
or  marked  with  bars  of  color ;  occasionally  a  half  of  the  graii 
purple,  so  that  some  ears  have  a  wide  range  of  grains,  in  thii 
indicating  an  unsettled  condition  of  things. 

A  count  was  made  of  the  best  ears  throughout  the  plot, 
following  are  the  numbers  for  the  various  rows  upon  the  cob 

White  ] 

seed.  I 

No.  of  8-rowed  ears 15 

**     10    «,        •'  42 

"     12    "  "  58 

"     14    "         «  4 

This  shows  a  very  large  percentage  for  the  12-rowed  type. 

As  the  seed  used  in  the  plot  is  from  the  same  ears  as  that 
IV.,  Series  VL,  all  being  over  10-rowed,  a  comparison  f 
harvest  of  that  plot  may  be  interesting,  for  which  facts  see  ] 
page. 

Inbreeding  of  the  GroMed  Com. 

During  the  present  season  an  attempt  has  been  made  to 
com.  Of  the  lot  of  com  transplanted  from  the  greenhouse  to 
2  and  3  of  Plot  I.,  Series  VI.,  five  separate  hills  were  thinn 
single  stalk  shortly  before  the  time  for  the  tassel  to  appe 
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PLATE     VIl. 


Inbicd  and  Widc-brcd  Com      tk-  ..^^ 

£reen     Th.  i  '*P*'''  '"""^  l^"""^^  '"^^''^^  «»"'  Nos.  i  and  a  dry    and  N«« 
green.    The  lower  row  shows  ears  from  detasselled  stalks. 
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h  a  **tenf  made  of  cloth  tacked  to  stakes  that  were 

he  ground.     These  ** tents''  were  triangular,   one  foot 

side,  and  everywhere  made,  as  it  seemed,  pollen  proof. 

^closures  the  stalks  remained  for  three  weeks,  the  only 

ven  them  being  an  almost  daily  jarring,  to  assist  in  the  ..  "    ; 

K)llen  that  of  course  was  shut  in  from  the  ordinary  winds 

tmd  them.  f    . 

served  during  the  time  tho  ** tents''  were  in  use  that  or-  T        * 

ks  in  the  open,  comparable  in  every  way  with  those  *     •  . 

tured  much  more  rapidly.  While  it  is,  for  example,  a  well-  j 

yi  that  the  tassel  begins  to  show  pollen  in  its  lowermost  { 

me  two  or  three  days  before  the  silks  of  the  same  stalk  t      , 

he  confined  stalks  this  period  was  increased  to  a  week  or  It      . 

lys.     It  was  also  noted  that  the  silks  of  the  **  tented  " 

green  and  apparently  receptive  for  a  time,  far  exceeding  j      .  - 

surrounding  corn.     Last  season  an  experiment  was  made  j, 

iration  of  fresh  corn-silk  by  removing  all  the  tassels  from  *  , 

ed  late,  and  therefore  in  bloom  after  all  surrounding  plots  ^ 

gone  to  seed.  It  was  then  demonstrated  that  silk  de- 
)llen  did  not  only  grow  to  enormous  size,  but  kept  green 
hree  times  the  normal  period.  The  "  tented  "  plants  be- 
e  same  way  as  if  the  pollen  did  not  reach  it  promptly,  j 

probably  true  because  of  the  confined  condition  of  the  ^         , 

'  treatment     Good  ears,  however,  did  finally  form  in  the  :    • 

\  may  be  shown  by  those  figured  in  Plate  VII.     No.  1  is  '  f 

3m  the  corn  started  in  the  greenhouse  above  located  in 
No.  2  is  a  similar  ear  from  a  plant  **  tented  "  in  the  same  .      '•  *^ 

ore  noted,  but  in  Plot  IV.,  Series  VI.,  where  the  seed 
lanted  in  the  field.     These  ears  are  both  short,  but  well  *"        ' 

ith  normal  grains  and  with  an  admixture  of  white  and 
til  the  aspects  of  the  oars  of  the  crop  of  the  previous 

No.  3  is  shown  an  ear  obtained  by  covering  the  young 
blooming,  with  a  paper  bag,  while  the  tassel  had  been 
eated  some  days  before.  When  the  silk  was  ready  the 
ing  the  tassel  cut  from  its  stalk  replaced  the  one  that  had 
protected  the  young  ear.  The  latter  large  bag  was  kept 
til  the  com  had  set.  There  seems  to  be  very  little  op- 
f  foreign  pollination.  The  ear  shown,  one  of  several,  is 
and  is  from  a  stalk  that  grew  from  a  very  dark  grain, 
re  of  grains  is  more  distinctly  black  with  white,  not  well 
\e  engraving,  as  the  photograph  of  this  No.  4  being  taken 
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when  the  ear  was  freshly  picked  and  the  grains  were  pi 
4  differs  from  the  preceding  only  in  being  from  a  white  { 
mixed  com,  and  nearly  all  the  ear  is  of  the  same  color. 

There  were  seventeen  separate  stalks  placed  in  "tents 
ent  dates,  and  a  majority  of  them  produced  ears,  while  o1 
probably  because  a  mould  attacked  the  pollen  during  s 
So  bad  was  this  upon  some  stalks  that  it  is  a  wonder  tl 
formed,  The  *'  tents"  might  be  improved  by  being  exte 
or  more  above  the  tassel  and  a  larger  diameter  of  the  w 
add  needed  space. 

The  conclusion  seems  to  be  that  inbred  com  reproduce 
liarities  of  the  stock  ;  that  is,  a  pink  grain  from  a  mix( 
duces  a  mixed  ear,  but  at  the  same  time  a  black  grain  fro 
mixed  ear  shows  an  increase  in  the  black  and  a  white  g 
crease  of  the  white.  The  immediate  parent,  while  having  a 
does  not  control  the  offspring. 

Wide  Pollinatien  in  GroMed  Corn. 

As  opposed  to  the  tests  in  inbreeding,  at  the  same  time 
were  placed  in  **  tents,''  certain  others  in  the  same  plots 
comparable  with  them  were  detasseled,  and  therefore  the 
of  inbreeding  destroyed. 

Ears  Nos.  5,  6,  7  and  8,  in  Plate  VII.,  are  from  such  cast 
from  four  different  plots.  In  this  instance  it  seems  evid< 
removal  of  the  tassel  at  a  time  when  it  is  issuing  from  its  c 
is  injurious  to  the  plant.  With  the  exception  of  No.  6, 
ears  shown  are  first-class.  The  cut  stalks  seemed  to  bi 
top  and  cease  growing,  and,  of  course,  they  lost  some  lea 
the  decapitation.  None  of  the  ears  filled  out  well  and  w( 
in  breadth,  as  is  evident  in  Nos.  7  and  8.  All  four  ears 
from  the  same  stock  of  pink  grains  and  they  do  not  differ 
age  of  pink  and  white  grains  from  those  grown  norm 
them.  No.  6  is  somewhat  lighter  than  the  average  an 
three  are  perhaps  a  trifle  darker,  so  that  a  fair  average  is  i 

Nothing  in  this  test  goes  counter  to  the  generally  acc( 
that  pollination  between  different  plants  is  the  rule  wit 
which  there  is  ample  provision  in  the  high  position  of  th( 
great  abundance  of  dust-like  pollen  and  the  silks  of  any  j 
maturing  somewhat  later  than  its  own  tassel. 
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Breedinc  of  Com  for  ProUfionoM. 

b  (in  Plot  III.,  Series  IV.)  was  planted  late,  June  28th, 
k  grains  selected  from  the  seven  ears  taken  from  three 

in  Plot  IV.,  Series  VI.,  of  the  previous  year.  One  of 
►re  three  fine  ears  and  the  other  four  of  the  seven  ears 
de  twins.  There  were  but  few  triplets  in  the  original 
he  twins  were  not  rare.  The  triplet  had  two  ears,  with 
rains  and  one  ear  with  fourteen  rows.  One  of  the  twins 
i  ten  rows  to  the  ear  respectively,  while  the  other  pair 
-rowed.  Therefore,  of  the  seven  ears  one  was  8-rowed, 
)-rowed,  two  12-rowed  and  one  14-rowed,  or  an  average 
8  to  the  ear. 

nade  a  fine  growth  of  stalk,  and  in  size  it  was  entirely 
a  this  respect.  Owing  to  late  planting  the  season  was 
it  the  absence  of  early  frosts  favored  the  experiment,  and 
harvested  upon  October  13th,  at  which  time  the  grains 
\  had  begun  to  shrivel. 

I  six  rows  of  eight  hills  each,  or  48  hills,  carrying  144 
ng  the  many  *' suckers,"  some  of  which  grew  tall  and 
all  ears  not  considered  in  the  count.  There  were  44 
ingle  ears,  these  being  unusually  large  and  invariably 
lore  rows  of  grains.  Eighty-three  stalks  had  two  large, 
irs,  with  rarely  less  than  ten  rows,  and  one  was  a  pair  of 
!.  There  were  17  with  three  or  more  ears,  among  these 
Ik  with  five  ears,  all  over  five  inches  long,  and  one  with 
her  with  seven  ears,  but  of  these  only  one  or  two  were 

The  tendency  to  produce  ears  had  thwarted  the  end 
d  formed,  which  were  not  at  all  desirable, 
►f  the  number  of  rows  to  an  ear  for  seven  sets  of  triplets  : 

stalk  stalk  Stalk  Stalk  SUlk  Stalk  Stalk  Total 

1.  2,          8.         4.  6.  «.  7.  rows. 

r 8  12        8        10  10  12  8  68 

ir 12  8  10  10  10  12  10  72 

,r 12  8  12        10  8  12  8  70 

that  the  average  number  of  rows  does  not  vary  much 
ion  upon  the  stalk.  The  upper  ear  may  have  the  small- 
f  rows,  as  in  No.  1,  or  the  largest,  as  in  No.  2.  The 
be  the  same  for  all  the  ears,  as  in  Nos.  4  and  5,  or  the 
ay  have  the  largest  number,  as  in  No.  7.  The  average 
tie  twenty-one  ears  tabulated  is  exactly  10,  which  is  one 

that  in  the  lot  of  seven  ears  that  furnished  the  seed  for 
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the  planting.     This  is  true,  however,  that  the  ears  borne « 

lot  gave  a  higher  average  than  the  triplets  above  tabulal 

same  is  true  of  the  pairs  of  ears,  so  that  the  average  of  th 

rows  is  brought  up  to  fully  that  of  the  seed  ears,  and  the 

shows  clearly  that  the  grains  from  ears  with  many  rows  - 

ency  to  produce  ears  similar  to  those  furnishing  the  seed 

1  This  is  only  an  incidental  fact,  and  the  still  more  imp 

i    ,  the  exhibition  of  the  tendency  to  ear  formation.     This  ii 

evident  when  it  is  stated  that  upon  all  the  other  plots  o 

432  hills,  not  a  single  triplet  was  found,  and  comparative 

In  order  to  get  the  required  amount  of  the  ears  desirec 

to  use  twin  ears  was  possible.     It  is  regretted  that  th 

twins  was  not  recorded,  but,  as  stated,  they  were  not  co 

^  (i  the  other  hand,  in  the  half  plot  in  question,  where  two 

,  triplet  were  used  for  seed,  the  number  of  ears  was  272, 

average  of  two  ears  to  the  stalk,  exclusive  of  many  "si 

sometimes  eared  at  the  tip  in  a  cluster  of  grain-bearing  s 

rURTHER   OBSERVATIONS   UPON   SALSIFr   H1 

In  the  report  for  last  year  (pages  445-447)  the  resul 
time  are  given  upon  the  work  in  the  crossing  common  gs 
or  ** oyster  plant,''  Tragopogon  porrifoliiis  L.,  with  the  i 
T.  p'otensis  L.  The  hybrid  plants,  twelve  in  all,  seede 
and  these  seeds  were  sown  in  Plot  I.,  Series  VI;  but  owii 
favorable  dry  weather  the  autumn  growth  was  not  as  ii 
otherwise  been.  The  seeds  from  each  hybrid  plant  ^ 
separate  rows,  that  any  differences  in  the  offspring  migh 

The  two  parent  species,  while  agreeing  closely  in  man 
strikingly  different  in  the  color  of  the  flowers,  those  of  tl 
salsify  being  light  violet  red  violet*,  while  that  of  the 
is  deep  yellow. 

It  is  seen,  therefore,  that  in  one  parent  the  floral  coloi 
ture  of  violet  and  red,  the  violet  predominating,  while  t 
simple  yellow.  There  are  two  types  of  the  crossed  plan 
the  color  of  the  inflorescences,  namely,  (1)  with  both 
the  central  flowers  all  colored  alike,  darker  red,  red  vie 
those  with  only  the  ray  flowers,  the  above  color,  while 
central  flowers  are  yellow,  excepting  possibly  the  tops  oi 
corollas  ;  in  short,  the  central  flowers  closely  agree  with 
male^  parent.     This  second  type  favors  the  wild  species, 

*  In  this  record,  Prang's  color  chart  is  employed. 
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ihes  the  cultivated  form.     There  were  no  intermediates 
two  above  types.    It  is  seen  that  in  the  crosses  the  violet 
led,  while  the  red  has  greatly  increased  and  the  yellow 
evidence  in  one  of  the  types. 

ii^e  numbers  from  these  hybrid  seeds  have  been  observed 
ind  the  range  in  colors  is  a  wide  one,  no  less  than  thirty- 
in  Prang's  list  being  present. 

ith  the  red  end  of  the  spectrum,  the  number  of  blooms 
two  different  dates  (June  1st  and  8th)  follows  the  name 
solor  matched  with  the  flowers. 


i    u  '.;' 


i  • 


Color.                             Abbreviation.    JuDe  L 
irker  red (R-ddj.. 7 


irk  red.. 


(R-d) . 


irk  red  red  oraDge (RRO-d. 1 


urker  red  orange. 

irker  orange  red  orange 

irk  jellow  jeUow  orange... 


(RO-dd) 4 

(ORO-dd 6 

(YYO-d 1 


Junes. 

16 

6 

2 
3 


bUow  yellow  orange (YYO) 1 

irk  yellow.. (Y-d) 1  1 

bUow (Y) 6  5 

ght  yellow (Y-1) 6  6 

ghteryeUow (Y-11) 2  4 

irker  yellow  yellow  green...    (YYG-dd) 1 

irk  violet (V-d) 1 

loleL (V) 3 

ght  violet (V-L) 2 

gbter  violet (Vr-Ll) 1 

irk  violet  red  violet (VRV-d) 

iolet  red  violet (VRV) 13  10 

ght  violet  red  violet (VRV-L) 23  12 

ghter  violet  red  violet. (VRV-Ll) 14  15 

irk  red  violet. (RV-d) 1  1 

»d  violet 3  2 

ght  red  violet 4  5 

ghter  red  violet • ••• 

Arker  red  red  violet  3 

irk  red  red  violet 1  2 

3d  red  violet 1  1 

irk  orange  gray 1  2 

*ange  gray  or  brown 3 

irker  red  gray 1 

sd  gray  or  russet 3 

ght  yellow  gray 1 

ghter  blue  gray 1 

irk  violet  gray 6 

[ght  violet  gray 1 


Total. 
23 
18 

1 

6 

9 

1 

1 

2 
10 
12 

6 

1 

1 

8 

2 

1 

23 
35 
29 

2 

5 

9 

3 
3 
2 
3 
3 
1 
3 
1 
1 
6 
1 
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It  is  seen  that  the  color  of  the  T,  porrifolius  has  the  larg 
with  its  nearest  neighboring  shades  as  next  largest.  Tl 
follow  closely.  In  short,  the  violets  and  reds  predom 
in  the  yellow  there  is  a  fair  showing. 

During  the  present  season  the  seedlings  of  no  one  n 
differed  in  any  particular  way  from  others.    They  all  sho 
i?  the  wide  variation  in  the  colors  of  the  flowers  that  has  b 

I    .  in  the  table. 

The  piece  of  ground  bearing  the  hybrids  is  left  with  tl 

*  »  self-seed  the  land,  that  a  study  may  be  made  of  the  perm 

forms  when  growing,  as  nearly  as  possible,  in  a  state  of  r 

Whether  a  drifting  back  to  one  or  the  other,  or  both  ] 
take  place,  or  instead,  a  new  hybrid  species  will  come  int 
^  If  is  one  of  those  questions  that  is  not  answered  by  philoso 

the  action  of  the  surrounding  influences,  in  combinati< 
internal  forces  upon  a  confused  and  interblended  str 
currents. 

Plot  II.,  Series  III.,  was  sown  to  salsify,  the  seed  in  all 
.  being  from  the  plot  where  hybrids  occurred  the  previous 
natural  mixing  was  to  be  expected.  There  were  but 
among  all  these  suspects  that  proved  to  be  hybrids,  and 
invariably  in  the  rows  with  the  cultivated  species.  The 
similar  to  those  of  1900,  were  of  two  types,  previously  des 
were  large  in  size  and  enormous  bloomers.  The  seeds  of 
were  sown  in  mid-summer  for  a  second  plot  of  seedling  h 
have  made  a  good  stand  for  passing  the  winter. 

A  large  amount  of  artificial  crossing  was  done  with  the 
"  I  two  parent  species,  that  the  stock  of  the  hybrid  may  be  so  f 

next  year  that  the  roots  may  be  tested  as  to  their  merit  i 
of  food.* 

Other  GroMing. 

Two  species  of  Martynia  have  been  grown  the  present 
the  purpose  of  hybridizing.  Several  fruits  were  obtain 
Martynia  Louisiana  Mill,  and  M,  hiieay  with  the  former  as 
plant ;  but  the  three  fruits  upon  the  latter  parent  were 
when  the  frosts  came  to  give  viable  seeds.     What  this  ui 

*8ome  of  the  above  facts  were  given  by  the  writer  in  a  paper  befo 
American  Association  for  the  Advancement  of  Science,  at  its  meetii 
Colo.,  in  August. 
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species  may  produce  is  a  matter  for  the  future,  but 
eptable  pickle  may  result. 

)ts  were  made  to  cross  the  trumpet  creeper  ( Tecoma: 
pon  the  Martynia,  but  without  success.  While  closely^ 
many  peculiarities  the  same,  one  is  a  hardy  vine  and. 
der  herb,  a  combination  of  which  characteristics  one- 
secure. 

together  of  the  ordinary  field  flax  (lAnum  vsUatissimum 
amental  species  Z.,  grandiflorum  L.  (?),  has  been  at- 
leveral  full-sized  seed  vessels  were  secured  upon  the^ 
they  all  but  one  proved  to  be  seedless.  In  this  in- 
jpecies  are  widely  separated  in  this,  that  the  blue  flax 
all  its  sex  organs  alike ;  but  in  the  scarlet  species  of 
re  are  two  lengths  of  the  female  organs.  Plants  with. 
I  developed  are  combined  with  difficulty  with  other 
said  that  plants  of  one  form  of  pistils  are  sterile  to> 
and  need  the  pollen  of  the  other  form  of  flower  for 
[f  this  is  the  case  it  only  heightens  one's  desire  to* 
if  it  is  a  possible  thing. 


BREEDING   AND   IMPROVEMERT   IN   OUR 
EXPERIMENT   STATIONS. 

f  is  an  abstract  of  a  paper  read  at  New  Haven,  Conn.,. 
,  1900:* 

of  inquiry  was  sent  to  each  Experiment  Station,  and 
tations  now  on  the  official  list  reports  were  received, 
ibama,  Arizona,  Arkansas,  California,  Colorado,  Con- 
la  ven  and  Storrs),  Florida,  Georgia,  Illinois,  Indiana,. 
Kentucky,  Lousiana,  Maine,  Maryland,  Massachusetts, 
jissippi,  Missouri,  Nebraska,  New  Jersey,  New  Mexico,, 
eva).  New  York  (Cornell),  North  Carolina,  Oklahoma, 
Ivania,  Rhode  Island,  South  Carolina,  South  Dakota,, 
ihington,  Wisconsin,  Wyoming. 
Experiment  Station  responses  are  taken  up  alpha-^ 
ng  those  reporting  no  work  in  plant  breeding  and 

uUetin  56,  May,  1894,  is  upon  **  Crossing  for  the  Pur- 
ing  the  Cotton  Fibre;'*  Bulletin  71,  April,  1896,  is^ 

annual  convention  of  the  Association  of  American  AgriculturaE 
riment  Stations. 
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"**  Experiments  with  Foreign  Cottons,"  and  Bulletin  83,  Ji 
has  for  its  title  **  Hybrids  from  American  and  Foreign 
**  The  combination  of  the  Ooasypium  hirsutum  and  Gossypi 
mum  yields  a  cotton  plant  which  produces  fibre  of  the  bee 
strength,  maturity,  twist,  length,  fineness  and  yield  per  acre 

California, — **  In  answer,  etc.,  *  *  *  for  our  work  in  tl 
tion  of  new  varieties  by  crossing,  etc.,  we  can  only  confee 
^done  nothing,  nor  have  we  published  anything  on  the  sub 
Burbank,  Judge  Logan  and  Mr.  C.  P.  Taft,  of  Orange ;  I 
herd,  of  Ventura,  and  others,  have  undertaken  much  in  tl 
you  know,  and  because  of  the  activity  of  private  propfi 
have  given  very  little  attention  to  the  subject.'* 

Oonnecticut — Mr.  J.  B.  Olcott,  of  Connecticut,  was  at 
strongly  advocating  the  improvement  of  lawns  by  a  methc 
cuttings,  thus  producing  a  uniform  turf  of  the  same  straii 

Georgia, — **  Some  years  ago  we  did  a  good  deal  of  work  i 
varieties  of  cotton." 

lUmois, — Bulletin  No.  21  gives  the  results  of  Mr.  McCli 
crossing  of  corn,  and  Bulletins  Nos.  53  and  55  report  th 
Professor  Hipkins  in  selection  with  reference  to  the  chemic 
sition  of  corn.  Considerable  work  has  been  done  upon  inb 
corn.  Three  generations  of  inbreeding  results  in  almost  st 
.first  generation  showing  a  degree  of  unproductiveness  tl 
practically  amount  to  the  ruin  of  a  crop.  So  pronounced  is 
of  even  the  first  generation  from  inbreeding  that  we  are  led 
if  this  is  not  the  practical  cause  of  barren  stalks,  which  in  th 
amount  ofttimes  to  20  per  cent,  of  the  crop. 

The  results  of  Mr.  McClure's  work  are  briefly  summari 
lows  :  '*  In  1889  sixteen  crosses  in  corn  were  produced  ;  ir 
hundred  and  fifty-eight.*'  Among  other  things  the  results 
**that  corn  grown  from  crossing  two  distinct  varieties  will 
than  the  average  of  the  kinds  crossed,  or  when  the  parents 
equal  larger  than  either." 

Indiana, — For  many  years  we  have  grown  with  much  car 
of  yellow  dent  corn,  which  is  known  as  **  Purdue  yellow  d 

Iowa. — Bulletin  14,  August,  1891,  is  upon  *^Breedii 
Orchard  and  Garden  Fruits,"  in  which  notes  upon  seedli 
of  apples  are  recorded.  Bulletin  22  (1893)  contains  a  sec 
**Ro8a  Hybrids,"  which  were  of  the  Russian  type  of  Ri 
as  the  pistillate  parent  with  **  General  Jacqeminot,"  " 
Beauty,"  and  other  standard  roses,  the  hope  beingadou 
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line  region.  In  Bulletin  32  (1896),  Professors  Budd 
report  upon  **Some  of  Our  Advances  in  Breeding: 
rubs,"  and  figure  new  hybrid  roses  of  great  promise, 
srries,  grapes,  plums,  pears,  apples,  are  also  considered. 
(1897),  under  **  Hybrid  roses,  gooseberries  and  straw- 
ssor  Budd  shows  still  further  advances,  and  an  engrav- 
y-fruited  hybrid  between  a  wild  gooseberry  of  Mani- 
Champion." 

lessor  Kellerman,  assisted  by  Mr.  Swingle,  began  the 
Id  corn  at  the  Kansas  Station  in  1888.  From  the 
next  year,  1889,  the  following  :  '*  The  effect  of  cross- 
ys  be  plainly  seen  the  second  year,  whether  visible  the 
t.  The  crosses  *  *  *  were  generally  of  two  types 
which  the  kernels  were  uniform,  and  (2)  those  in 
re  variable."  From  Bulletin  17,  December,  1890,  it 
it  **  the  product  of  the  third  year  is  genehilly  true  to- 
d."  Forty-nine  crosses  of  1890  were  planted  in  1891,, 
\  harvested,  25  showed  intermediate  characteristics 
)arents.  The  bulletin  concludes  with  the  following 
lie  characters  secured  by  crossing  can  be  retained." 
From  Bulletin  26,  February,  1894,  it  is  gathered  that 
•lier,  *'Some  stalks  of  cane,  partly  white  and  partly 
lected  from  the  field  of  Soniat  Brothers'  Tchoupitoulas^ 
bey  were  called  by  them  bastard  canes.  These  stalks 
s  follows :  First  row,  the  entire  stalk ;  second  row, 
8  of  each  stalk  ;  third  row,  the  colored  joints  of  each 
end  of  the  season,  four  distinct  canes,  as  far  as  color 
3,  were  obtained."  By  selection,  the  varieties  have- 
received  names  and  **are  different  from  any  other  in 

3  gathered  from  the  reports  of  1893,  1894  and  1896^ 
t  has  been  done  in  improving  tomatoes,  and  particu- 
L  species  hybrid  between  the  ordinary  form  (Lycoper- 
I  Miller)  and  the  current  tomato  (X.  pimpineUimfolium 
iter  bearing  small  fruits  in  racemes  like  currants.     By 

two  species,  the  **Lorillard,"  a  standard  forcing 
ised  with  the  current,  and  selecting  and  furthermore- 
[rid  with  the  "Lorillard"  again,  the  fruit  has  been 

an  acceptable  market  size  and  the  quantity  mucb 
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Maryland, — Considerable  work  is  in  progress  along  1 
in  both  the  Horticultural  and  Agricultural  Divisions, 
has  been  printed. 

MaasachuseUs, — They  have  hundreds  of  seedling  stra^ 
ling  raspberries,  some  of  which  show  great  merit,  and  w 
berries,  some  of  which  are  of  great  promise.  A  lot  of  8( 
not  tested  in  California  have  been  sent  to  them  by  Lu 
for  trial  and  distribution,  the  entire  stock  being  in  the! 

Michigan. — From  the  bulletins  and  reports  it  is  ga 
large  amount  of  work  is  done  at  the  central  and  sul 
the  trial  of  varieties  of  fruit  and  vegetables  and  their 
through  selection.  In  the  earlier  days  of  the  Agricu 
some  crossing  and  hybridizing  was  accomplished,  in 
particular,  by  Professor  Bailey,  before  he  went  to  Com< 

Minnesota. — Bulletin  62  has  been  received  upon  '* 
lies  Breeding,  Cultivation."  Professor  Hay,  the  auO 
the  leading  breeders  of  cereals  on  this  continent,  with 
nificance  along  his  line  in  Dr.  Wm.  Saunders,  of  the 
Farms,  Ottawa,  Canada.  As  early  as  1889  Professor  1 
from  the  Minnesota  Station,  bulletin  7,  upon  ^^Impn 
^Cross-fertilization  and  Selection,"  The  following  facts  t 
the  summary  of  the  bulletin  recently  issued  :  '*  Hybrid 
in  yield,  in  grade  or  quality,  in  rust  resistance.  *  * 
matic  selection  of  *  *  *  hybridized  wheats,  impr 
are  originated  at  slight  cost  *  *  *  Three  out  o 
ties,  first  originated  by  selection,  are  being  disseminat 
new  hybrids  are  very  promising." 

Mississippi. — Did    considerable  work    in  crossing 
**  Egyptian  "  varieties  of  cotton  with  our  native  sorts. 

Missouri. — Here  they  have  two  varieties  of  seedling  si 
yet  named — promise  to  have  much  commercial  value, 
working  on  radishes  and  plums. 

Nebraska. — The  Professor  of  Horticulture  kindly  refei 
thirteenth  annual  report,  where  it  was  found  that  **  W< 
in  improving  the  sand  cherry  by  selection,  *  *  * 
isation  with  cultivated  plums  and  cherries.  The  wild 
ing  treated  in  much  the  same  way."  The  wild  black  : 
wild  grape  are  being  considered,  and  the  hybridization 
of  watermelons  are  going  forward,  while  a  co-operati\ 
in  com  breeding  with  Dr.  Webber,  Chief  of  Section  of 
ing  of  the  United  States  Department  of  Agriculture,  is  ¥ 
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ae  work  noted  in  the  report  referred  to,  by  letter  it  is 

bis  division  has  recently  begun  an  important  piece  of 

e  line  of  the  production  of  new  varieties  of  apples  by 

ridization. 

— Some  work  is  being  done  in  the  breeding  of  truck  -.  "J       i 

ilarly    beans,    eggplants,   tomatoes    and    sweet    cqm.  J        i'.'^ 

Bt  ready  for  distribution.     A  hybrid  has  been  secured  *  ^ 

pecies  of  salsify,  that  shows  great  vigor  and  may  prove  J 

he  white  mould  than  the  old  garden  form.  '    l  .     ; 

— *'  In  the  earlier  part  of  the  history  of  the  Station  an  \ 

nade  of  originating  varieties  of  wheat  by  crossing.     In  J 

lination  was  performed  with  the  'Wolf  and  'Yellow 

n  .    \    \ 
jeneva). — **  This  Station  has  given  more  or  less  atten-  »       .     . 

mprovement  by  crossing,  etc.,  since  1883.     About  that  v       * 

)dd  originated  the  *  Station'  pea,  which  is  regularly  i        ' 

e  seedsmen,  and  the   'Station*  tomato.     Since  1893  i; '       ^" ' 

strawberries  has  been  continued  till  the  present.    Only 
s  been  disseminated  for  trial,  viz.,  the  *Hunn.'     Par-  ,    . 

is  given  to  the  improvement  of  grapes  and  in  fixing 
jters.     This  work  is  fundamental  and  preliminary  to  ^ 

dvance  in  the  improvement  of  this  fruit.     Some  atten-  '      . 

apples  and  pears,  also  gooseberries  and  currants.     At  r 

89  the  inventory  showed  the  following  Station  seedlings  ; 

A^pples,  81 ;  pears,  39  ;  apricots,  5  ;  cherry,  1 ;  peach,  "' 

;  grape,  636  ;  currants,  53  ;  gooseberries,  680 ;  black  '  V  " 

BS,  182 ;    raspberries,  958 ;    strawberries,  429 ;    total,  1      ' 

is  list  were  added,  in  1900,  apples,  65  ;  pears,  35,  and 
)r  3,003  grapes.    A  few  were  discarded,  but  the  present  * 

ition  seedlings  under  test  is  more  than  6,000.  Many 
last  years  have  been  discarded. 

rho,  of  all  others,  has  been  the  leader  in  point  of  time 
f  work  in  the  breeding  of  corn  is  the  late  lamented  Dr. 
int,  who,  as  early  as  1883,  in  the  second  report  of  the 
eneva)  Experiment  Station,  recorded  much  study  of, 
ewith,  the  crossing  of  corn.  Each  annual  report  for 
jontained  details  of  the  hybrid  corns,  with  observations 

5."  ' .'  .  ; 

Cornell). — In  the  horticultural  department  they  have 

xtensive  studies,  for  many  years,  of  plant-breeding,  but  . 

►se  of  arriving  at  the  principles  which  underlie  the  -    . 
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subject  rather  than  producing  new  varieties.  Only  one  cor 
variety  have  we  sent  out,  and  that  is  the  '*Ignotum"  t( 
rather  full  history  of  which  you  will  find  in  the  latter  part  of 
**  Survival  of  the  Unlike,"  and  also  in  **  Plant-Breeding.' 
have  produced  at  least  one  thousand  varieties  of  pumpl 
squashes,  none  of  which,  however,  were  of  suflScient  comme 
portance  to  be  introduced.  They  have  made  great  numbers  o 
with  flowers,  fruits  and  other  things,  but  not  for  the  purpose 
nating  varieties  which  could  not  be  propagated  and  name 
original  desire  was  to  make  varieties  of  fruits  and  v^etable 
soon  changed  for  the  more  important  one  of  arriving  at  p 
first,  as  there  seems  to  be  a  lack  of  comprehension  of  this  su 
the  public  mind. 

North  Carolina. — The  principal  success  heretofore  has 
the  growing  of  a  great  variety  of  colors  of  the  populai 
generally  known  as  **  Crape  Myrtle."  They  are  also  working 
getting  a  tomato  more  resistant  to  the  Southern  bacteria] 
starting  with  the  little  cherry  and  plum  sorts  that  are  t 
resistant.  They  have  also  a  new  eggplant,  that  seems  rea 
this  blight.  In  the  way  of  garden  vegetables  they  are  at  wor 
to  produce  a  lettuce  that  will  suit  the  winter  gardeners  bel 
any  they  now  have. 

Oregcm. — The  work  has  been  undertaken  along  the  line 
and  flowers  only.  They  have  a  very  promising  pear,  that  wai 
several  years  ago  with  the  **  Winter  Nelis"  and  ''Bartlett 
tree  has  borne  fruit  this  year,  and  has  the  qualities  of  the  two 
They  have  fifteen  crosses  of  roses  and  a  number  of  good  ci 
the  pelargonium. 

Rhode  Island, — In  the  horticultural  department  strawber 
beans  have  been  experimented  with.  The  selection  of  buj 
is  also  underway  here.  The  agricultural  division  is  investigs 
peculiar  characteristics  of  the  corn-plant,  and  will  endeavor  i 
mine,  if  possible,  wh^t  characteristics  of  the  stalk,  leaves, 
correlated  with  the  best  yield  of  seed.  An  attempt  is  being 
establish  a  standard  for  the  corn-plant,  at  least  of  two  variel 
to  breed  to  it  for  improvement.  Similar  work  is  being  ca: 
in  studying  the  characteristics  and  seeking  to  improve  the  j 
several  varieties  of  timothy,  wheat  and  rye.  An  attempt 
being  made  to  secure,  by  selection  and  breeding,  strains  of 
varieties  of  soja  beans  and  cow  peas  in  the  endeavor  to  secui 
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B  especially  adapted  to  the  soil  and  climatic  conditions 
and. 

Una. — The  only  work  in  the  lines  mentioned  has  con- 
ducing new  varieties  of  cotton  from  artificial  cross-breed- 
1  by  hybridizing  the  Gossypium  Barbadmse  and  G.  her- 
both  lines  they  have  succeeded  in  producing  cotton 
ither  parent. 

)to.— Several  hundred  crosses  were  effected  this  year, 
ng  outlined  as  follows:  (a)  Crossing  of  several  Russian 
fe  and  blue  stems ;  (6)  selections  from  both  the  blue 
le  fifes  ;  (c)  the  crossing  of  spelt  and  barley  and  spelt 
leat ;  (d)Jselections  from  spelts,  oats,  barley  and  com  ; 
sing  of  the  two  best  varieties  of  field  peas ;  (/)  the 
>ur  two  most  promising  varieties  of  com  ;  (g)  work 
en  begun  on  clover,  Turkestan  alfalfa,  about  twenty 
asses  and  the  species  of  salt  bush, 
of  work  in  the  Horticultural  Department  may  be  sum- 
follows  :  1.  The  breeding  of  native  fruits  by  selection 
;.  2.  The  breeding  of  apples  and  plums.  3.  The 
an  extra  early  smooth  tomato  by  crossing  and  selection. 
XKjks  for  the  orchard  fruits.  6.  Cultural  and  variety 
;etables  and  fruits;  6.  Hardy  hedge  and  ornamental 
Forestry  and  tree-plants. 

n, — They  have  begun  the  improvements  of  wheat,  both 
and  by  selection,  and  are  attempting  to  produce  winter 
will  stand  if  on  rich  soil,  will  not  shatter  out  with  hand- 
fhiie  grain,  no  beards,  yield  well,  and  resist  bunt.  In 
ey  are  working  with  two  distinct  objects  in  view ;  the 
mprove  standard  varieties ;  the  second  is  to  determine 
f  continued  selection  in  any  given  direction.  For  the 
ct^rs  are  chosen  that  easily  show  the  effect  of  selection 
ar%  effects,  such  as  breeding  beards  upon  bald  wheat, 
a;  breeding  rufus  chaff  from  white,  etc. 
—They  bjve  been  at  work  for  several  years  past  in  seek- 
ove  the  varieties  of  the  native  plum,  the  apple,  the  Mis- 
t  {Rib€8  aureum)  and  the  dwarf  Rocky  Mountain  cherry 
eyii).  They  have  also  commenced  some  work  with  wild 
^  (^Prunu^serotina),  They  are  doing  this  work  chiefly  by 
llings.  In  the  apple  they  have  planted  selected  varieties 
A  place,  with  the  express  intention  of  planting  the  seeds 
I  fruits  that  grow  on  the  trees.  In  the  native  plum  they 
27 
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are  planting  seeds  from  trees  that  are  located  to  favor  croa 
tion.  In  the  wild  black  cherry  they  have  started  with  the 
variety  that  they  have  been  able  to  find,  and  hope  to  sec 
large  enough  to  have  commercial  value. 

In  the  above  digest  of  the  results  of  our  Experiment  S 
plant-breeding  it  has  not  been  the  intention  to  include  all 
done  along  the  above  line  in  the  United  States.  Much 
accomplished  by  persons  who  were  not  associated  with  E; 
Stations  and  Agricultural  Colleges,  and,  in  fact,  did  their  ^ 
before  these  institutions  came  into  existence.  In  this  conn 
first  recalls  the  development  of  our  American  grapes  and  th 
into  them  of  the  European  blood,  and  call  to  mind  the  nami 
Rogers,  Haskell,  Ricketts  and  Moore,  of  the  East,  while 
Jaeger  and  Munson  have  labored  faithfully  in  the  Southwec 
and  others  have  already  made  America  famous  for  its  Ic 
varieties  of  superior  cross-bred  grapes. 

Among  pears  we  have  blended  the  blood  of  the  commoi 
Chinese  species,  and  obtained  varieties  that  have  made  pea 
possible,  if  not  very  profitable,  over  a  wide  region  where  it 
carious  before.  The  names  of  KeifiEer  and  Leconte  will  be  i 
with  these  excellent  results  in  hybridization. 

The  fact  that  the  ordinary  varieties  of  Eastern  apples 
hardy  in  the  great,  cold  Northwest,  early  led  to  importa 
Russia,  and  the  crossing  of  the  common  species  with  the 
Crab,  the  good  results  of  which  are  still  in  store  for  the  peo 
twentieth  century.  For  similar  reasons  the  native  plums  ir 
and  South  have  been  placed  under  culture  and  bred  with  the 
types.  Along  with  this  is  the  advent  of  the  Japanese  plua 
formation  of  a  group  of  hybrids,  that  places  the  name  of  Ln 
bank  among  the  word's  great  horticultural  benefactors. 

Less  distinct  from  the  Experiment  Stations  than  many  of 
breeding  enterprises  included  in  the  above  general  rQmai 
work  upon  the  citrus  fruits  by  Messrs.  Webber  and  Swing 
United  States  Department  of  Agriculture.  The  *'Floridi 
from  which  catastrophe  the  orange  growers  now  date  a] 
events,  aroused  the  government  to  the  point  of  seeking  f 
hardy  orange,  and  the  hybridizers  are  well  on  their  way  to  p 

Space  does  not  permit  of  more  than  a  passing  allusion  to 
dreds  of  florists  who  are  constantly  keeping  American  flori( 
the  van,  particularly  as  to  new  crosses  of  carnations,  chrysan 
and  roses. 
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t  few  remarks  I  am  indebted,  in  part,  to  the  excellent  * 

ridization  in  the  United  States, ' '  by  Professor  Bailey,  in 
Bsued  report  of  the  Hybrid  Conference,  held  at  Ches- 
idon,  in  July  of  last  year,  at  which  Professors  Webber, 
Says  took  part,  and  besides.  Professor  Bailey,  Dr.  Mac-  ./  "    ; 

At.  Thomas  Meehan  sent  papers.     In  this  world's  con-  /    ,  I 

a  world-wide  subject,  the  United  States  took  its  full  •    .       ' 

►rs.-  •'       ■  .  ' 

ains  for  the  Experiment  Stations  to  follow  up  the  work  V  ^  . 

I,  and  remember  that  he  who  improves  the  plants  of  a  j 

oves  its  products  and  its  people. 

UCPERIMENTS   WITH   SALAD   PLANTS.  ^ 

d  was  grown  in  belts  4,  5  and  6,  Plot  IV.,  Series  V., 
day  13th),  while  two  belts  elsewhere  (Plot  II.,  Series  ■    ..  * 

n  late  (July  28th).  Both  sowings  grew  well  and  fur- 
mdance  of  the  leaf  stalks.  The  early  lot  was  somewhat 
the  leaf  blight  (Cercospora  beticola  Sacc.),  while  that 
\  nearly  free.  This  verifies  the  results  of  former  years, 
ht  does  not  flourish  upon  the  late-grown  plants,  and 
ah  an  abundance  of  a  wholesome  pod  herb  can  obtain  it 
'hard  when  the  seed  is  sown  in  ordinary  soil  as  late  as 
^st.     Some  plants  that  had  been  removed  to  the  green-  ■  ^  ■ 

imn,  and  after  furnishing  leaf  stalks  through  the  winter,  '     .  ^ 

ken  to  the  field,  where  they  made  a  fine  early  growth.  " ' 

>W8  that  the  Swiss  Chard  is  easily  handled,  and  when  i  .   . 

rtunity  for  continuing  the  growth  indoors  it  can  furnish  '  \ 

Bens  during  winter. 

iptd  were  made  to  test  this  salad  in  the  city  market  and  ' 

ble  success.     Nearly  all  who  used  it  were  desirous  of 

d  Spinach. — A  few  plants  of  New  Zealand  spinach  were 
le  greenhouse  to  the  trial  grounds  in  early  spring  ,-  else- 
as  sown  at  the  same  time.  The  plants  thrived  and  fur- 
;hout  the  hottest  weather  an  abundance  of  tender  leaves 
items.  While  the  plants  from  the  greenhouse  covered 
tpidly,  those  from  seeds  were  fully  as  large  in  September, 
jxcellent  salad  plant,  that  is  worthy  of  attention  by  every 
irden  and  a  fondness  for  greens  throughout  the  season, 
rwo  varieties  were  grown  in  small  quantity  and  both 
nade  fine  plants.  It  transplants  readily,  and  the  field- 
may  be  treated  as  above  mentioned  for  the  chard. 
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EXPERIMENTS   TITITH   WEEDS. 

The  piece  of  ground,  11  by  33  feet,  called  *'the  wee( 
been  continued  for  the  fifth  seaeon.  Plants  have  grown  y 
their  seeds  and  scattered  them  as  in  a  wild  state.  The 
the  list  of  fourteen  species  most  prominent  during  the  ye 

1.  Rumex  aceloseUa  L.  (0),  (7),  (4),  (1). 

2.  Bromua  rcieemonu  L. 

3.  AbiUilon  AhutUon  L.  (7),  (2),  (6). 

4.  Polygonum  Pennaylvanicum  L.  (6),  (8),  (2). 
6.  Daueus  Oarota  L.  (12),  (0),  (0),  (4). 

6.  CkrysarUhemum  LeuearUhemum  L.  (0),  (0),  (0),  (9). 

7.  SiUne  nocliflora  L.  (9),  (13),  (14),  (7). 

8.  Twraxacwn  Taraxacum  L.  (0),  (0),  (9),  (6). 

9.  Cknwoltuhu  arvensis  L. 
10.  Melilotus  alba  L.  (0),  (0),  (0),  (12). 

;  11.  OxalU  strieta  L.  (0),  (0),  (0),  (8). 

ij  12.  Plantago  laneeolata  L.  (0),  (0),  (11),  (10). 

i  13.  Rudbeckia  hirta  L. 

J  14.  Ambrosia  artemisafolia  L.  (3),  (6),  (1),  (1). 


It  is  seen  that  there  are  three  new  species  upon  the  lisl 
^-  ^,1  eleven  old  ones  many  have  changed  places.    A  brome-gr 

myuC  bindweed  and  yellow  daisy  are  the  ones  that  have  com< 

1  'If!  front,  while  the  ragweed,  for  example,  has  dropped  frc 

■   \l  to  the  foot  of  the  list.     The  smartweed,  velvet  leaf,  wile 

•  catchfly  are  all  near  their  places  for  1900. 

There  are  many  competitors  not  in  the  above  list,  amoi 
following  are  mentioned  : 

Three  kinds  of  clover — white,  alsike  and  red  ;  fiye  kin 
— timothy,  foxtail,  redtop,  a  poa  and  a  fescue;  doc! 
goose-foot,  four  asters,  burdock,  fiea  bane,  salsify  bot 
and  wild,  broad  plantain,  asparagus,  tomato,  young  gn 
small  cherry  tree. 

One  of  the  things  observed  is  the  tendency  for  the  groui 
covered  with  a  growth  of  low  plants,  as  the  clovers  and 
bindweed ;  along  with  this  there  is  a  formation  of  a  sec 
foliage,  represented  by  the  sweet  clover,  yellow  daisy,  ve 
smartweed.  Above  this  will  be  the  cherry  tree  and  the 
providing  the  latter  reaches  the  tree,  as  it  is  very  likely  tc 
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cpERiMEirrs  TiriTH  la.wn  grasses. 

lots  of  grass  selected  in  the  spring  of  1896  have  been 
t  with  lawn  mower  during  each  season,  and  notes  made 
ime  upon  the  condition  of  each  plot.  The  following 
e  species  of  seed  sown  in  each  plot  and  the  condition 
'  grass,  in  percentage,  for  the  past  six  years  : 

1806.  1897.  1808.  1899.  1900.  1901. 

Rescue  {FeBtucapraimaisHudB),...     90  50  40  46  65  60 

ed  Feame  (FeBtueatenuifolia  Bib.).,      5  60  40  40  40  45 

escneiFestueaovinah) 10  50  40  40  80  25 

land  Bent  {Agrosiis  canina  L ) 80  80  90  90  90  95 

isAow  (Poa  nemoralis  L.) 60  65  70  85  80  85 

Blue  {Poa  pratenns  h ) 50  65  90  90  85  85 

eadow  [PoatrivalisL.) 90  65  70  70  45  70 

igrosiisaiba  vulgaris  With)  100  90  70  60  25  25 

B,je{Loliumperenne'L.) 100  85  70  40  20  15 

lat  the  ** Rhode  Island  Bent"  holds  up  well,  and  the 
itumn,  at  time  of  last  inspection,  was  approaching 
a  the  dry  weeks  of  summer  it  becomes  brown,  and  for 
present  rating  may  be  high.  It  is  exceptionally  fine  in 
**  Kentucky  Blue  Grass  "  has  proved  very  satisfactory 
iree  years,  but  some  weeds  have  crept  in  the  present 
e  **  Wood  Meadow"  plot  the  grass  has  held  its  third 
)  seasons.  The  ** Meadow  Fescue"  has  made  a  gain 
1  over  the  previous  year,  and,  being  at  one  end  of  the 
3  favored  by  a  border  gutter  along  one  side  of  the  plot. 
►  "  shows  a  poor  stand  and  the  **  Perennial  Rye 
•ly  gone  out.  The  leading  weed  in  autumn  is  the  crab 
)  in  all  vacancies. 


I 

e 
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ilMENTS   WITH   ORNAMENTAL   PLANTS. 

ig  ornamental  plants  were  grown  this  year,  several  for 
issive  season  : 

um. — A  type  of  hardy  chrysanthemum  has  been  grown 
aent  Area  for  several  years  and  uniformly  free  from  the 
Hieracii  Mart.),  that  has  been  so  destructive  to  the 
•ysanthemums.  Last  year  it  was  stated  in  the  annual 
.  Kelsey  found  the  rust  upon  some  plants  in  a  florist's 
present  season  a  plant  of  this  affected  sort  was  set  in 
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the  midst  of  the  chrysanthemums  in  our  Experiment  I 
result  that  the  rusiris  now  to  be  found  upon  the  plants 
have  been  free  from  the  disease.  That  this  is  the  sa 
rust  now  so  troublesome  indoors  is  still  a  question,  an( 
stage  of  the  fungus  is  found  its  exact  species  is  no 
Last  year  some  of  the  original  plants  were  removed  to  i 
a  mile  away,  and  these  remained  free  from  the  disease. 

Pseonias. — The  plants  are  gradually  increasing  in  si 
summer  weather  injures  the  foliage  somewhat;  othei 
fine. 

Japanese  Redbud. — Some  of  the  trees  have  died,  the 
too  severe  for  them.     The  foliage  is  too  tender  for  on 
summer  weather.    A  cross  with  the  native  species  is  in 
come  the  weakness  and  yet  preserve  the  good  qualitic 
tree,  that  blooms  so  handsomely  in  early  spring. 

Hibisciis. — Much  thinning  out  of  the  plants  was  requii 
Some  of  the  crosses  made  previously  were  in  bloom. 

Cannaa, — The  row  of  cannas  added  a  brilliant  displa 
mental  portion  of  the  Experiment  Area.  Several  seed 
special  worth,  came  into  bloom. 

Nasturtiums, — Only  the  large  form  was  grown  this  b 
before,  showed  the  scorching  of  foliage  mentioned  in  pre 
Shading  on  the  hottest  days  is  a  great  advantage. 

Mignonette, — Several  forms  of  this  were  grown  w 
amount  of  the  leaf  spot. 

Petunias, — A  few  plants  of  petunias  were  grown  and  gi 
of  blooms  throughout  the  season,  with  no  showing  < 
disease. 

Verbenas. — In  connection  with  a  study  of  a  milde 
verbenas  were  kept  among  the  ornamental  plants.  Th 
their  good  name  for  abundant  flowers  during  the  autui 

EXPERIMENTS   WITH    PHLOXES   AND   THEII 

Belts  4,  5  and  6,  of  both  Plots  II.  and  III.,  of  Series  ^ 
pied  with  several  kinds  of  plants,  all  of  the  natural  f 
moniacese,  of  which  the  garden  phlox  is  a  prominent  i 
following  plan  shows  the  arrangement  of  the  plants,  ] 
running  the  short  way  of  the  belts  ;  that  is,  the  rows  w 
long. 
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No.                Belts. 

No.            Belt  6. 

10  Kermesia. 

Cobaea  scandens  blue. 

ropurpurea. 

11  Rodowitzii. 

"       macrostemma. 

stricta. 

12  Cuspidate. 

"       scandens  alba. 

13  Kermesia  splendens. 

19  Coccinea. 

14  Oocnlta  alba. 

20  Black  warrior. 

16  Alba. 

21  Stella ta  splendins. 

16  Mixed. 

22  Mixed. 

mquet. 

17  Half-dwarf  blood  red. 

23  Dwarf  snow  ball. 

3e. 

18  Fancy  mixed. 

24  Fire  ball. 

J  interrupted  the  list  of  phloxes  because  desirable  to 
nk-growing  vines  requiring  a  trellis,  at  one  corner. 
18  failed  in  no  instance  to  make  a  good  stand,  bloomed 
Q  general  were  probably  true  to  the  varietal  names, 
ber  20th  the  following  notes  were  made  : 
ed  that  as  the  plants  get  older  there  is  tendency  to  vary 
mal  form.  The  most  conspicuous  variation  was  the 
tic)  form,  met  with  in  nearly  every  row.  These  plants 
3r  clusters  with  the  bracts  much  prolonged  and  oval- 
corollas  are  with  long  tubes  and  the  lobes  not  fully 
ing  a  half-opened  appearance  to  the  bloom. 

these  greenish  clusters  show  that  many  of  them  carry 
mt  of  the  color,  characteristic  of  the  variety.  Among 
ts  the  green  flowers  are  present,  usually  a  whole  plant 
c  when  any  part  has  green  flowers.  With  red  flowers, 
the  **  green  "  plants  bear  flowers  that  are  with  the  red 
le  mid-rib  of  the  corolla  lobe ;  that  Is,  a  single  stripe, 
ire  flowers  in  a  cluster,  usually  there  are  no  two  alike, 
the  tendency  to  produce  green  flowers,  there  was  a  varia- 
jeveral  plants.     The  usual  change  was  shown  in  a  loss 

color  in  one  or  more  blooms,  while  others  in  the  same 
i  a  deeper  color  than  the  ordinary.  This  was  as  if  the 
hole  cluster  had  been  unevenly  distributed,  and  where 
other  had  an  excess.  Such  clusters  were  marked  espe- 
ng  seed. 

are  particular   favorites   of    certain   butterflies,    and 
insects  the  Papillios  are  the  favorite  attendants.     The 
the  corolla  excludes  all  the  smaller  insects  and  those 
►bosces. 
ion  of  bloom  upon  these  plants  has  been  something 
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astonishing,  especially  in  view  of  the  fact  that  no  cuttin 
made,  and  seed  was  found  all  through  the  season.  ' 
supply  of  blooms  in  great  variety  of  colors,  varying 
shades  from  white  to  a  dark  red,  the  Phlax  DiummOi 
accredited  with  a  high  rank.  These  plants  could  s« 
give  satisfaction  when  making  a  bed  of  solid  color  or 
in  ribbons,  as  taste  or  circumstances  may  dictate. 

The  star  form  (cuspldata)  was  grown  in  limited  am« 
poses  of  crossiqg,  and  it  proved  wonderfully  variable, 
dozen  plants  no  two  were  alike  in  size,  shape  and 
blooms.  It  is  sufficiently  peculiar  as  to  merit  a  ] 
breeding  grounds,  but  the  colors  need  fixing,  and  much 
to  improve  this  strain  of  phlox. 

Half  Plot  III.— Various  PolemoBiaoesB. 

In  this  area  three  genera  of  closely-related  plants  i 
together  for  purposes  of  study  and  breeding.  The  fol 
arrangement  of  the  species,  the  rows  running  across  the 
the  annuals  given  above  : 


Belt  4. 
Gilia  tricolor. 
Gilia  achillrefolia  alba. 
Phlox  Bubulata  var  alba. 
Phlox  pllosa, 
Phlox  divaricata. 


Belt  5. 
Gilia  capitata  (blue). 
Gilia  achilla?rolia  rosea. 
Phlox  maculata. 
Phlox  paniculata. 
Phlox  Himalayense. 


Phlox  subu lata  var  frondosa.   Polemoniumcseruleum. 


BeltC 
Gilia  nivalis. 
Gilia  laclniata 
Gilia  achilliefc 
PolemoDium  g 
PolemoDium  c 
Polemonium  r 


As  these  are  set  for  continuous  tests  in  crossing,  little 
upon  the  group  for  the  first  season.  The  poiemoniu 
bloomers,  while  the  phloxes  and  gilias,  especially  some 
are  continuously  in  flower  from  early  summer  until  the 


EXPERIMENTS  WITH   SPRAYING. 

The  spraying  with  fungicides  this  season  has  been  lii 
entirely  to  soda-bordeaux,  with  the  same  formula  as  in  pi 
and  it  was  used  only  upon  a  small  portion  of  the  crops 

Tomatoes. — The  middle  belt  of  *^  stock  ''  tomatoes.  Pic 
III.,  received  four  applications  of  soda-bordeaux  on  \ 
dates  :     July  20th,  29th  ;  August  8th  and  27th. 

The  blight    (Septoria   Lycopersicse  Speg.)  was   the  c 
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ved  this  season,  and  as  the  plants  were  but  lightly  in- 
^as  but  little  difference  observed  in  favor  of  the  sprayed 

e  crossed  tomatoes  the  leaf  spot  developed  to  a  much 
it,  many  plants  being  nearly  defoliated  before  the  end  of 
There  was  almost  no  fruit  rot  the  present  season, 
ielt  5  (2  rows).  Plot  IV.,  Series  V.,  was  sprayed  four 
soda-bordeaux  upon  the  following  dates  :  July  20th, 
jt  8th  and  27th.  Considerable  leaf  spot  (  Cercospora  beticola 
eveloped  upon  the  sprayed  rows  by  August  27th,  but  to 
extent  than  upon  the  unsprayed.  The  foliage  of  all  was 
by  hail  early  in  July. 

I  all  plants  were  removed  about  September  1st,  and  the 
rowth  sufiEered  much  less  from  blight. 
•Several  three  year-old  horse-chestnut  trees,  alternating 
3d  ones,  were  sprayed  with  soda-bordeaux  on  June  17th, 
!9th  ;  August  8th  and  27th.  The  contrast  between  the 
ad  sprayed  plants  was  very  decided,  the  former  being 
defoliated  before  the  end  of  the  season.  Like  results 
iin  1900. 

'he  middle  third  of  the  arbor  at  the  farm-house  received 
ions  upon  the  following  dates  :  June  8th,  17th,  28th ; 
d  29tb.  Ordinary  bordeaux  was  used  for  the  first  spray- 
deaux  for  the  remainder.  The  mildew  was  practically 
the  entire  arbor.  The  sprayed  foliage  was  seriously 
le  fungicide. 

Kerosene  Emulsion. 

I  cucumbers  and  one  of  chard  were  sprayed  three  times 
le  emulsion  of  half  the  standard  strength — that  is  one 
ry  soap,  two  pints  of  kerosene  to  eight  gallons  of  water. 
>  checking  of  the  blights  and  the  plants  remained  un- 
le  emulsion. 

Df  the  verbenas  in  the  ornamental  grounds  were  sprayed 
le  emulsion  for  the  mildew  upon  August  1st,  8th  and 
jonditions  were  highly  favorable  for  the  fungus  during 
of  the  month,  and  mildewed  leaves  were  numerous  at 
g  of  the  experiment.  After  two  sprayings  the  treated 
jss  affected  than  elsewhere  and  had  a  glossy  appearance, 
ae  to  the  emulsion.     From  the  latter  part  of  August  to 
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the  end  of  the  season  the  mildew  developed  but  little  uj 
the  plants. 

One  side  of  a  lilac  bush  was  treated  with  the  emulsion  Ai 
and  September  10th,  without  seeming  to  check  the  devd 
the  mildew.  In  this  case  the  mildew  was  well  developed 
foliage,  and  the  two  applications  did  not  materially  c 
appearance  of  the  leaves. 

Three  places  in  a  large  piazza  plant  of  Matrimony  vine  we 
twice  each  week  with  the  emulsion,  and  it  seemed  to  p 
appearance  of  the  mildew  upon  the  younger  leaves^  and  tl 
patches  upon  the  old  ones  were  darkened  and  ceased  to  fo 

Soda-Bordeanx  and  Paris  Gre«B. 

To  determine  whether  Paris  green  may  be  safely  used  ^ 
bordeaux,  the  combination  was  applied  to  the  foUowii 
Potatoes,  eggplants,  squashes,  cucumbers  and  beans. 

Each  of  the  above  were  treated  three  times,  at  intervals  ( 
and  without  harmful  results,  although  the  Paris  green  w 
the  rate  of  one  pound  to  100  gallons,  a  much  higher  perce 
is  commonly  employed. 

THE   ASPARAGUS   RUST. 

During  the  present  season  it  was  not  convenient  to  cai 
experiments  with  the  asparagus  rust,  and  only  observati< 
field  and  reports  from  the  various  Experiment  Stations  t 
the  United  States  are  given.  The  rapidity  with  which  t 
has  spread  has  added  to  the  importance  of  a  record  of  i 
range. 

Without  reproducing  the  replies  to  the  letter  of  inquiry  i 
September,  the  following  extracts  will  show  something  o 
range  of  the  rust  and  also  some  points  as  to  its  relative  i 
with  that  of  last  year. 

From  New  England,  where  the  asparagus  is  widespreac 
erally  grown  only  in  limited  quantities,  the  reports  show  tl 
less  rust  this  season.  For  example,  in  Professor  Jones' 
Vermont,  it  is  stated  that  **  there  has  been  less  of  the  aspa 
in  this  State  than  there  was  two  years  or  so  ago.'' 

For  Massachusetts,  Professor  Stone  writes:  **The  rust 
prominent  here  this  season  and  there  has  been  a  slight  tei 
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My  theory  has  been  that  drouth  causes  ther 
3Come  weakened,  and  hence  followed  by  an  outbreak  of 

[aware,  Professor  Chester  sends  the  following  :    **  During: 

•  years  it  has  not  been  as  general  and  destructive  as  in  the- 
)g  years,  but  all  in  all  it  is  general  throughout  the  State.  "^ 
Norton  reports  from  Maryland  that  in  some  places  the- 
dant. 

Buckhout  writes  from  Pennsylvania  that  **  the  asparagus 
36  this  year — much  less  than  before."  From  the  South 
tes  the  replies  are  to  the  effect  that  the  rust  is  not  in  evi-^ 
:om  Texas,  Professor  Price  writes,  **  I  have  found  the  rust 

the  first  time  this  year.  *  *  *  The  first  part  of  the 
was  normal  and  the  latter  very  dry,  and  the  disease  i» 
ng.  Judging  from  its  first  appearance  here  this  year  it 
likely  that  it  will  prove  serious  in  the  State.*' 
liddle  States  the  reports  are  favorable.  Professor  Selby^ 
ites  that  **  there  appears  to  be  no  spreading  of  the  rust.''* 
gan,  Professor  Wheeler  sends  word  that  **  the  rust,  so  far 
irn,  is  not  on  the  increase."  Professor  Goff  writes  from 
hat  ^^a  single  case  of  asparagus  rust  has  been  reported 

season.  *  *  *  This  is  the  first  *  *  *  to  my 
3f  the  disease  in  our  State."  Prom  Indiana,  Professor 
^rts  the  rust  as  abundant  as  last  season,  and  ^'that  the^ 
this  region  in  general  came  this  year  largely  or  wholly 
blown  from  considerable  distances." 
Burrell  reports  for  Illinois  that  *'the  disease  has  been^ 
nd  is  now  known  in  at  least  a  dozen  plantations  through- 
(.  *  *  *  This  last  year  seems  to  have  been  a  bad  one- 
iopment  of  the  parasite.  Some  beds  that  were  known  to- 
have  apparently  not  shown  it  at  all  or  to  a  very  slight 
im  inclined  to  think  that  the  very  dry  weather  through- 
1  August  had  something  to  do  with  this  state  of  things."^ 
a,  Professor  Pammel  writes  that  **  I  think  the  rust  is  on 
;  at  least  in  this  vicinity,  but  I  have  not  been  in  corre- 

*  *    *    with  reference  to  its  general  distribution  in  ther 


jka,  Mr.  John  Sheldon  has  made  a  special  study  of  the 
rough  Professor  Bessey,  of  the  Experiment  Station,  he 
Hows  :  '*  From  observations  made  near  Lincoln  and  the 
have  come  in,  there  seems  to  be  much  less  asparagus  rust^ 
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than  last  year  at  this  time.     Much  of  the  brush  that  gre 

part  of  the  season  was  badly  rusted,  but  the  continued 

weather  of  the  summer  helped  to  check  it  on  a  few « 

that  showed  rust  now.     A  few  iEcidia  showed  on  then 

;fleason,  but  not  in  suflScient  number  to  bring  about  gener 

s|    ^p  To  the  northward  in  South  Dakota,  Professor  SauD 

*'I  cannot  find  as  it  is  spreading.     *    *    *    it  was  ol 

infecting  a  field  near  Yankton."     In  North  Dakota,  fi 

Bolley,  it  is  learned  that  **the  disease    *    *    *    di 

1^  ijjjj  much  headway  upon  the  garden  plot  of  asparagus  x 

jt  |1|  tsummer,  when  the  attack  was  general  and  very  desti 

7  '.  *  -crop  began  to  yellow  early  in  August,  and  by  the  last  we< 

it  !•'!*  when  it  should  have  been  very  green,  it  was  strictly  bro 

^  !  up.     *    *    *    This  season  has  been  simply  a  good 

with  a  little  excess  of  rain  in  the  early  part  of  July." 

;  Jj  In  matter  of  range,  record  is  made  of  the  rust  having  I 

,    §1  in  Wisconsin,  and  that  it  is  now  as  far  southwest  as  Te 

\\  vfleems  to  be  in  a  violent  form.     From  the  notes  upon  1 

•various  States  for  the  present  year,  it  is  not  clear  that  tl 

relation  between  the  weather  and  the  amount  of  rust 

only  one  of  the  controlling  factors. 

In  our  own  State  it  is  gathered  from  personal  observe 

sation  with  asparagus  growers  visiting  the  Station  and 

other  accurate  observers,  that  the  rust  has  not  been  as 

t  year.     Why  there  is  a  decrease  may  not  be  easy  to  det< 

present  season  has  been  noted  for  its  moisture  and  higl 

in  summer.     For  example,  the  rainfall  for  the  three  sm 

•for  this  year  were  :  June,  3.54  ;  July,  5.87  ;  August,  9. 

of  18.84  inches  (see  table  elsewhere),  while  last  year  the 

gave  3.08,  4.74  and  2.68  inches,  respectively,  or  a  t< 

inches.     It  is  seen  that  the  summer  rainfall  this  seas( 

double  that  of  1900.     To  show  that  the  precipitation 

cessive,  it  is  stated  that  the  average  rainfall  for  June,  Jul 

for  the  last  twelve  years,  including  the  present  excessive 

inches.     It  is  only  suggested  that  in  this  increased  amoui 

there  may  have  been  a  condition  favoring  a  greater  g 

asparagus  and  a  consequent  increased  power  over  the  e 

also  possible  that  the  rains  may  have  served  to  wash  th 

the  smooth  stems  before  they  had  time  to  gain  a  foothol 

Another  point  of  climatic  difiEerence  this  season,  that 

it  from  others,  is  the  excessive  heat  of  July,  which  waj 
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.  of  the  average  of  the  past  twelve  years.  As  a  rule,  on^ 
July  or  January,  etc.,  varies  but  slightly  from  the  others, 
:ore,  a  seemingly  small  increase  or  decrease  in  the  total 
nperature  is  a  great  deal,  and  marks  the  month  in  which 
J  either  hot  or  cold.  How  this  increased  heat  may  have- 
B  rust  is  not  clear,  but  it  possibly  was  advantageous  to  the- 
plants,  giving  them  greater  vigor  and  consequent  resistant 

b  may  be  that  the  considerable  decrease  of  the  rust  may  *  : 

due  to  the  effect  of  the  natural  enemies,  the  darluca  in*  ; 

which  has  been  working  unknown  to  the  aspargus  growers- 
md  its  presence  is  a  hopeful  sign  here  among  fungi,  as  with-  * 

asects  when  some  other  insect  is  its  parasite.  '      ' 

reason  for  the  decrease  may  be  the  introduction  of  the-  i     ■ 

fck  and  the  larger  acreage  of  the  '*  Palmetto,"  both  of  i    ■ 

I  are  far  less  susceptible  to  the^rust  than  the  varieties  that  |    ' 

go  were  the  standard  sorts.  ] 

rd  for  the  year  is  encouraging,  for,  while  it  shows  that  the-  ;^ 

e  enemy  is  no  less  widespread,  there  are  indications  of  its- 
ness  being  abated.     If  much  of  the  decrease  of  the  past 
been  due  to  the  peculiarities  of  the  season,  as  further  « 

18  may  establish,  it  would  be  important  information  upoth 
hand.  ^ ' 

Asparasus  Rust  on  tlie  College  Farm« 

^ber  18th  an  inspection  was  made  of  the  four  plots  of  ;  < 

row  by  row,  and  not  plant  by  plant,  as  formerly.     The  ^ 

I  showed  much  green,  and  was  in  a  far  superior  condition  , 

last  year,  and  better  than  in  1897,  when  the  first  observa- 
records  were  made  for  this  field.  The  first  evident  thing 
uparative  absence  of  the  rust  from  the  **  Palmetto  "  vari- 
le  three  rows  of  this  sort  in  each  plot  were  easily  selected 
others,  because  of  the  deep  green  color  and  a  large  size  of 

er  sort,  **  Argenteuil,"  of  which  there  is  but  a  single  row, 

ual  exemption,  but  this  is  of  younger  plants  than  the^ 

> "  and  much  smaller. 

-  to  make  a  more  definite  record,  percentages  are  assigned 

3ant  of  rust,  as  in  former  years.     Upon  the  same  basis  aa 

jrears,  the  *'  Palmetto  "  does  not  show  more  than  20  per  ^ 

e  rust,  and  the  same  is  true  of  the  **  Argenteuil."^    There- 
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seemed  to  be  no  observed  diflference  among  the  o1 
namely,  ' '  Mammoth, ' '  *  *  Elmira, ''  ''  Columbian, ' ' 
** Brunswick"  and  ** Cross  Bred,"  and  for  these  the  re 
>cent.  of  rustiness. 

The  same  area  gave  77  per  cent,  last  year. 

It  was  observed  that  the  rust  was  much  more  abun< 
^est  than  on  the  east  side  of  the  plants,  and  it  is  sugg 
-dew  dried  oflE  quicker  on  the  side  toward  the  morr 
afternoon  sun,  and  then  the  spores  did  not  have  as  g( 
tunity  to  infect  the  plants  as  upon  the  west  side,  wher 
remained  longer. 

EXPERIMENTS   WITH   PEAR  BLIOHl 

Owing  to  the  change  of  management  of  the  pear  orch 
the  experiments  with  pear  blight  were  being  carried  on 
of  necessity,  brought  to  a  close,  and  here  is  given  the 
iour  preceding  yeare. 

The  plan  of  the  experiments  is  given  below  : 
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Fig.  2. 
Plan  of  the  Pear  Orchard  Experiment ;  the  numbers  repreieat  th 
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s  for  the  first  year  were  given  in  detail  upon  pages 
le  Report  for  1897.  The  blight  had  been  severe  over  the 
r  orchard,  then  twelve  years  from  setting,  and  from  it 
49  trees  was  selected  for  its  uniformity  in  size  of  trees 
Df  the  disease, 
een  from  the  above  scheme  that  in  the  rows  running  in 

(up  and  down)  all  the  trees  in  a  given  row  receive  the 
Ltment,  while  in  the  rows  running  at  right  angles  to  these 

pruned  alike.  Three  rows  are  kept  in  sod  and  three 
iltivation.  The  row  lying  between  these  two  belts  of 
L8  treated  the  same  as  the  other  portions  of  the  orchard, 
nded  the  experiment  block  upon  all  sides, 
ich  of  the  sod  (row  1)  and  the  cultivated  belts  (row  5) 
lyard  manure  in  duplicate  amounts,  namely,  five  tons 

mixture  of  horse  and  cow  manure  well  rotted.  Two 
rows  3  and  7),  similarly  situated,  received  commercial 
sisting  of  equal  parts  of  ground  bone,  acid  phosphate 
3f  potash,  and  at  the  rate  of  900  pounds  per  acre.  Rows 
ived  no  manure  or  fertilizer  and  separated  each  of  the 
t  rows. 

d  had  been  under  cultivation,  and  the  ground  prepara- 
1  in  seeding  down,  upon  the  15th  day  of  October,  1896, 
ier  the  right-hand  three  rows  of  trees.  A  mixture  of 
clover  was  used  ;  the  catch  was  fine  and  a  rank  growth 
round  by  the  next  July. 

ling  experiments  the  rows  were  taken  at  right  angles  to 
aent  above  described,  and  consisted  in  only  two  points 

namely,  in  the  times  of  the  removal  of  the  blighted 
rees  of  the  upper  row  were  pruned  only  in  January  of 
I  the  row  next  below,  in  both  January  and  July,  and  in 

only  in  July.  The  middle  row  of  the  seven  received 
md  rows  5,  6  and  7  were  a  duplicate  of  rows  1,  2  and  3, 


uning  was  in  January,  1897,  and,  following  a  season  of 
it,  was  very  severe — so  much  so  that  more  than  half  of 
»me  of  the  trees  were  removed,  many  of  the  large  limbs 
jT  removed.  Any  branch  showing  the  dead  tips  and 
ties  were  cut  below  the  latter. 

y  pruning  only  twigs  showing  the  dead,  leafless  tips  of 
structioB,  and  the  dead  twigs  with  their  blighted  leaves 
that  had  been  killed  the  present  season,  were  removed. 
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In  the  summer  pruning  the  trees  were  not  cut  nearly  so  e 
in  the  winter,  because  the  green  foliage  served  as  a  guid 
the  blighted  patches  upon  the  branches.  The  average  Ice 
summer  prunings  was  not  far  from  three  feet,  while  that  of 
was  perhaps  three  times  as  long. 

The  following  table  shows  the  amount  of  pruning  each  tr 
in  terms  of  branches  for  the  four  years  : 
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16 

10 

14 

29 

12 

27 
Died. 

88 

48 

9 
Died. 

62 

10 
Died. 

44 

36 

85 

82 

53 

116 



Died. 

4 

4 

18 

7 

1 

5 

6 

17 

25 

84 

54 

11 

82 

84 

89 

148 

Died. 

Died. 

■t 


Seven  of  the  trees  died  during  the  four  years  and  their  i 
reset  with  young  specimens  of  the  same  variety. 

The  following  table  shows  the  total  crop,  tree  by  tree,  f( 
years,  in  terms,  of  baskets  holding  five-eighths  of  a  bushel 

1 46  41  24.5  15  26  14.5  25 

2 5  42.5  85.5  00  29.5  84  28 

3 47.5  89  31  87.5  38.25  40  31 

4 35  52  37.5  27  25  39.50  40.5  U 

5 42  45.5  37  32  38.75  32  83 

6 83  80  86  44  84  47.5  86 

7 50  42.25  38.5  395  00  31  40 

Totala. 258.5     292.25      240     195.25      201       244.5     20( 
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t  of  the  death  of  certain  trees,  seven  in  all,  and  a  large 
t  is  diflScult  to  derive  any  results  from  the  four  years  of 
eriod  all  too  short  for  experiments  of  thfs  kind, 
lit  from    all   trees  that  died  during  the  four  years  is 
average  for  each  row  is  by  years  as  follows  : 

1897.  1898.  1899.  190O.  Average. 

4.9  2.64  10.5  10.1  7.04 

4.8  3.30  15.4  12  2  8.92 

5.0  6.03  15.9  10.7  9.47 

44  6.00  14.7  140  9.77 

4.8  5.25  16.1  12.0  9.29 

3  8  4.60  14.7  14  0  9  27 

4.9  5.54  18  5  13.6  10.63 

he  largest  yield  was  during  the  last  two  years.  The 
lot  show  any  remarkable  variations  in  yield,  excepting 
quite  low  and  row  7  considerably  above  the  others,  the 
being  very  near  the  same  figure.  The  unpruned  row 
better  than  the  average  of  the  treated  trees, 
ing  table  is  of  the  averages  for  the  rows  with  soil  treat- 
mon  : 

Rowl.  Row  2.  Rows.  Row  4.  Row  6.  Row  6.  Row  7, 

5.43  5.18  2.93  3.60  5.17    4.64  4.54 

5.83  5  57  4.93  4.37  4.50    4  35  4.18 

17.60  18.00  13.70  13.00  13.80  16.30  13.30 

13.70  14.40  10.90  13.60  10.00  11.60  11.50 

re...    10.64      10.79        8.11        8.62        8  37        9  22        8.38 

elusion  is  to  be  drawn  from  the  yield  of  crop,  the  aver- 
)thing  striking  for  either  the  sod  treatment  or  the  culti- 
e  soil.  It  is  to  be  noted  that  the  best  yield  in  the 
Ba  was  unmanured,  and  the  same  is  true  for  the  portion 
the  dififerences  are  so  small  that  the  individuality' of  the 
account  for  the  variation.  With  the  cultivated  [land, 
nure  gave  better  results  than  the  commercial  fertilizerp, 
id  land  the  two  corresponding  rows  were  the  same.  If 
indicated,  it  is  that  the  soil  of  this  orchard  was  suflSci- 
r  a  full  yield  of  KeiflFer  pears  without  additional  fertiliz- 
st  the  four  years  covered  by  the  experiment. 

28 
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ROOT  PARASITES. 

Early  in  the  season  Hon.  E.  T.  Gill,  of  Burlington  c( 
specimens  of  a  weed  that  was  found  in  considerable  abi 
his  clover  field.     It  proved  to  be  the  clover  broom-rape. 

»;j.-^|  flowering  plant  that  is  closely  related  to  the  **Snap  Drag< 

'f*1  garden,  and  the  **Toad  Flax,''  or  ''Butter  and  Eggs," 

weed  of  the  fields.     The  plant  in  question  has  a  strani 
g.  fastening  upon  the  roots  of  the  clover  pkint  and  robbin 

t  broom-rape,  in  other  words,  is  a  parasite  and  shows  i 

.  j||||  method  of  getting  its  living  by  being  devoid  of  thfe  ordii 

;-^i  so  essential  to  plants  that  get  their  food  out  of  the  crude 

of  the  earth  and  air.  The  broom -rape  consists,  therefore 
limited  root  system,  which  is  fastened  to  the  roots  of 
known  as  its  host  plant,  from  which  a  comparatively  s 
yellowish-brown  stem  arises  for  a  foot  to  twenty  inch< 
numerous  sharp-pointed  brown  scales  for  leaves,  of  no  gi 
to  the  plant,  and  a  spike  of  blossoms  that  are  of  good  si 
color  a  mixture  of  yellow  and  blue. 

■!,5lS  The  photo-engraving  (Plate  VIII.)  gives  three  of  the  I 

i'  ;•*  'I  plants  from  which  the  earth  has  been  washed,  and  showing 

liar  method  of  attachment  to  the  clover  roots.     The  one  i 

die  is  the  largest  of  the  many  sent  by  Mr.  Gill,  and  sho\i 

being  attached  to  one  of  the  side  roots  of  the  clover,  the  pa 

'  gain  enough  nourishment  to  make  a  large  stem,  shaped  ] 

,  ;  whip,  with  the  large  end  attached  to  the  host  and  bearing 

flowers  throughout  the  whole  length  of  the  portion  extent 

'•*  ground.     Clover  that  is  thus  attacked  cannot  make  a  8 

growth,  and  from  the  subterranean  nature  of  the  pest 
early  growth,  any  remedy  is  not  easily  applied. 

In  the  present  case  it  seems  as  if  the  seed  of  the  broom- 
into  the  soil  along  with  that  of  the  clover,  but  as  all  of  1 
of  seed  had  been  sown,  there  was  no  opportunity  upon  t 
the  Experiment  Station  to  make  an  examination.  The  Sf 
broom-rape  (Orobanche  minor  J.  E.  S.),  as  with  all  the  othe 
email  and  could  pass  as  *'dust"  with  the  clover  seed,  and 
is  neither  easily  detected  nor  knowingly  removed.  If  on 
picious  of  the  presence  of  this  enemy,  the  clover  seed 
especially  cleaned,  and  even  soaked  in  water,  to  remove 
broom-rape  seed. 
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PLATE   VIII. 
Three  broom-rape  plants  upon  red^loverl roots. 
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PLATE  VIII. 
Specimen  of  broom-rape  upon  tomato  r(v>ts. 
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weed  is  found  in  the  field  it  should  be  dug  up  and 
d  of  course  no  clover  seed  saved  from  the  infested  area. 
r,  in  this  country,  this  parasite  has  not  become  generally 
but  in  Europe,  from  which  it  came  to  us,  it  is  more 

,*  in  his  illustrated  bulletin  upon  this  subject,  states  that 
\  been  in  Kentucky  for  at  least  ten  years.  The  parasite 
and  tobacco,  in  some  cases  to  the  extent  of  50  per  cent. 

One  observer  states  that  he  has  seen  it  upon  tomato. 

crops,  burning  over  infested  fields,  care  in  collecting 
nting  and  the  use  of  fertilizers  to  stimulate  growth  of 
iggested  as  methods  of  prevention  of  injury.  **  Gas-lime 
\  land  in  the  fall  has  been  found  useful  in  destroying  the 
jeds.'' 

itucky  Station  Report,  1896,  Professor  Garman  states 
m-rape  was  found  upon  the  roots  of  cabbage,  rape  and 
iirse ;  but  all  attempts  to  cause  it  to  establish  itself  on 
jlover,  wheat  and  potatoes  have  failed. 

Broom-Rape  Upon  Tomato. 

past  season  a  single  tomato  plant  in  the  Experiment 
infested  with  a  broom-rape.  This  is  a  different  species 
)ve  considered,  upon  the  clover,  but  of  the  same  genus 
ad  is  called  Orobanche  rdmosa  L.,  because  of  its  habit  of 
rhe  parasite  fastened  itself  upon  one  of  the  several  roots 
►  plant  and  produced  a  base  of  considerable  size  below 

which  a  cluster  of  branching  stems  arose,  bearing  the 
yellow  flowers  above  ground  in  early  July.  The  photo- 
late  VIII. )  shows  the  parasite  after  the  soil  had  been 
aed  away  ;  but  the  flowers  had  become  withered  before 
as  secured.  The  similarities  between  the  parasite  of 
id  the  clover  may  be  seen  from  the  plate,  the  chief  ap- 
nce  being  in  the  one  having  a  single  stalk  and  the  other 
pacted  at  the  base, 
iting  to  note  that  the  branched  broom-rape  is  a  common 

the  roots  of  hemp  and  tobacco,  in  Kentucky,  where  it 
ous  pest.  The  tomato  belongs  to  the  same  family  with 
and  therefore,  as  these  parasites  go,  it  might  be  ex- 
luch  nearly-related  plants. 

Centucky  Experiment  Station,  1890. 
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5-  '  ■                          1 

Like  the  clover  pest,  this  one  is  from  Europe,  where 
structive,  and  tobacco  and  hemp  culture  is  sometimes  susp 
a  time  upon  badly-infested  areas,  that  the  soil  may  becoin 
of  this  root  parasite. 

ERGOT  UPON   GRASS. 

Mr.  A.  M.  Newman,  Delaware,  Warren  county,  made  & 
early  in  the  season,  of  a  growth  upon  the  grass  of  a  low 
which,  upon  the  examination  of  specimens,  proved  to  be 
The  grass  in  question  is  known  as  ** Reed  Canary  Grass" 
Ancndinacea  L. ),  which  produces  a  rank  growth  of  fair 
surmounted  by  plumes  six  inches  or  more  in  length.  In  th 
the  ergot  appears  as  dark,  hard  masses,  which  look  like 
grains,  while  in  fact  they  are  due  to  a  fungus  that  takes  j 
of  the  grain  when  quite  small,  and,  instead  of  an  ordina] 
hard  body  is  produced  several  times  the  size  of  the  nom 
See  Plate  IX. 

A  similar  growth  is  met  with  upon  the  rye  and  many  of  1 
and  grasses.  When  upon  the  rye  it  is  often  called  **Spuri 
because  of  the  hard  grains,  being,  in  size,  shape  and  extre 
ness,  somewhat  like  the  spurs  of  a  cock.  These  ergots  are 
liar  in  being  very  poisonous,  and  that  upon  the  rye,  wh 
with  the  ordinary  grains  and  eaten  in  bread,  has  often  pre 
to  the  human  subject.  This  fungus  growth  produces  a  disea 
as  **  ergotism,''  which  is  recognized  by  a  loss  of  the  ui 
extremities.  Thus,  a  person  may  lo^e  a  finger  or  a  whole 
a  sort  of  amputation,  the  circulation  stopping  and  the  part 
away,  leaving  the  stump  of  finger,  arm  or  leg.  When  live 
the  ergoted  grass  in  excess,  the  animals  sufifer  in  the  same 
ergotism.  Whole  herds  have  perished  in  the  West  from  tl 
as  have  entire  villages  of  people  in  Europe,  the  latter  largel; 
of  a  lack  of  care  in  separating  the  diseased  grains  from  the  ( 

It  is  well  for  farmers  to  be  aware  of  the  nature  of  the  oi 
that  may  occur  upon  the  heads  of  grains  and  grasses,  and 
precautions  necessary  to  avoid  ergotism. 

As  the  disease  is  confined  to  the  heads,  it  follows  that 
run  no  risks  in  ordinary  pasturage  until  the  grasses  go  to  8< 

It  is  a  fact  that  the  ergoted  grasses  are  more  apt  to  be  i 
land  than  where  the  soil  is  dry,  and  it  is  from  the  wild  gi 
streams  that  the  most  trouble  is  apt  to  arise. 
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NOTES  UPON   GORN  SMUT. 

of  com  was  more  than  usually  abundant  the  present 
particularly  so  upon  the  early  crop.  In  whole  fields  it 
les  difficult  to  find  a  single  tassel  that  did  not  show  the 
Eten  so  badly  that  the  whole  top  of  the  plant  drooped  ^ 

le  extra  weight  due  to  the  smutted  tassel.     Soon  after,  ,    •. 

owed  in  the  ear,  and  as  the  group  of  leaves  out  of  which 
was  smutted,  it  seemed  likely  that  the  infection  of  the  '  *. 

the  tassel  above. 

ving  (Plate  IX.)  shows  an  ear  of  sweet  com  badly 
^  an  infested  tassel  at  6,  a  mature  stage  of  the  smut  upon 
iie  joint  at  c,  and  the  form  often  met  with  this  year  upoa 
shown  at  d.  ; 

THE  BUOHT   OF  GUCUMBERS.  j 

been  much  complaint  of  blight  upon  melons,  particu- 

taloupes.     An  examination  of  the  fields  shows  that  the  • 

In  apparent  good  health  until  the  middle  of  August,  i 

its  were  nearly  full  size.      At  that  time  the  foliage  be-  \      ^ 

>otted  with  yellow,  soon  turned  brown  and  coiled  up, 

ruit  without  any  foliage  to  f umish  them  the  sustenance  ;* 

they  consequently  became  shriveled  and  worthless.  j 

>pic  examination  of  the  leaves  showed  that  the  trouble 

y  due  to  the  cucumber  mildew  (Pldsmopara  Ciiberms  B.  *  \ 

1  was  favored  in  its  growth  and  fatal  developments  by  ) 

LS  of  the  weather. 

iw  may  be  determined  in  a  general  way  by  the  charac- 

bove — ^that  is,  the  yellow  spots  upon  the  upper  surface 

allowed  by  the  brown  color  and  coloring  of  the  foliage. 

ather  diseases  of  the  melon  tribe  of  plants,  but  none  that 

hiB  way.     That  there  is  a  remedy  at  hand  is  beyond 

1;  the  disease  is  so  rapid  in  its  growth  that  it  needs  to  be 

any  signs  of  the  trouble  are  manifest.     For  example, 

resent  season  a  plot  of  cucumbers  has  been  kept  in  full 

3rous  growth,  upon  the  Experiment  Area,  by  the  use  of 

ix,  while  a  field  of  untreated  muskmelons,  not  far  away 

susceptible,  was  entirely  ruined  by  the  first  of  September. 

:periment  Stations  have  been  seeking  for  remedies  for 

id  cucumber  mildew,  and  all  find  a  satisfactory  one  in 
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the  spraying,  provided  it  is  done  early,  in  anticipation  of  the 
that  may  come  with  great  force  when  the  conditions  of  wan 
moisture  prevail. 

THE   MILBEW   OF  THE   GRAPE. 

Last  year  (1900)  the  mildew  was  very  abundant  upon  tl 

vine  at  the  time  that  the  plants  were  in  bloom.     Photograj 

taken  of  canes,  flower  clusters  and  leaves,  showing  the  m 

great  abundance.      (See  last  Report,  Plate  X. )     This  year  1 

vines  were  watched  closely  and  were  sprayed  with  fungici< 

ii^l  attempt  to  check  the  growth  of  the  mildew.    But  no  mildew  t 

;li|i  upon  the  young  clusters,  canes  or  foliage  until  about  the  firs 

i  tember,  when  the  appearance  of  the  young  canes  and  leav 

'^  1 1  sponded  well  with  the  same  parts  in  the  springtime  of  last  y< 

:Htf.,  mildew  was  met  with  upon  the  clusters,  which,  at  that  tL 

;  |l  maturing  the  fruit. 

'  It  is  remarkable  that  the  results  of  the  two  years  shot] 

different.  This  leads  to  a  study  of  the  conditions  surroun 
plants  for  the  two  seasons.  It  is  seen  that  the  rainfall  was  s< 
unusual  for  the  period  under  consideration,  there  being  nei 
and  a  half  inches  (9.43)  for  August  to  4.23  for  same  moni 
previous  year.  This  does  not,  however,  explain  the  non-ap 
of  the  mildew  in  the  spring,  when  the  rainfall  did  not  difi 
for  the  two  spring  seasons. 

TULIP  MOUIiD. 

A  grower  of  Cape  May  county  made  complaint  that  his  tu 
diseased,  and,  upon  request,  sent  specimens  for  examinati< 
trouble  was  diagnosed  as  the  Tulip  Mould,  which  is  due  to  i 
Botrytis  'parasitica  Cav.  Upon  this  subject  Massee*  states  tl 
tivated  tulips  are  often  killed  by  a  mould,  which  forms  oliv 
minutely,  velvety  patches  on  the  stem,  leaves  and  flower 
later  stage,  smooth,  lentil-shaped  sclerotia,  at  first  grey,  th( 
appear,  mostly  in  the  outer  parts  of  the  bulb,  sometimes 
numerous  as  to  form  black  crusts.  Preventive  means :  V 
mould  is  observed  the  plant  should  be  taken  up  and  bi 
prevent  the  formation  of  the  sclerotia,   some  of  which  i 

*  Plant  Diseases,  p.  158. 
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le  soil,  close  to  the  bulb,  and  thus  endanger  subsequent 
e  trouble  is  figured  by  Cavara*. 

tis  in  question  is  closely  related  to  several  others,  and 
the  one  causing  a  serious  disease  among  lilies,  investi- 
.  Marshall  Wardf,  in  England,  and  by  Mr.  S.  S.  Kean, 
8  were  published,  with  colored  plate,  in  the  '^Botanical 
r  January,  1890.  **  Professor  Ward  calls  the  lily  dis- 
he  most  annoying  pests  that  the  horticulturist  has  had 
m  of  late.  The  disease  first  shows  itself  as  small,  rusty 
be  buds  and  leaves,  and,  by  their  enlarging  in  the  blos- 
tined.  This  botrytis  consists  of  coarse  threads,  which 
rections  through  the  attacked  branched  stalks,  bearing 
f  spores." 

of  mould  is  common  upon  many  plants,  and  at  times  is 
tive  to  root  crops,  as  turnip  and  carrot.  The  onion, 
K)us  plant,  is  often  attacked  by  the  same  or  a  similar 
^Botrytis).  The  multitudes  of  spores  borne  upon  the 
tranches  germinate  quickly,  and,  when  lying  upon  the 
little  leaf,  will  bore  their  tubes  through  the  epidermis, 
nside,  the  thread  increases  in  size  and  grows  rapidly  in 
)hing  and  causing  decay  as  it  pushes  along.  After  the 
;us  has  grown  for  a  while  it  may  produce  dark,  hard 
peculiar  twisting  and  knotting  of  its  threads.  These 
or  sclerotia,  remain  uninjured  through  the  winter,  and 
jomes  they  produce  peculiar,  trumpet-shaped  outgrowths, 
'  give  rise  to  multitudes  of  spores.  These  are  set  free, 
their  way  to  the  young  lily,  produce  the  destructive  gray 
These  spores,  by  their  large  numbers  and  quick  growth, 
is  possible  for  the  lily  disease  to  spread  rapidly.  The 
md  of  moisture,  and,  in  a  dry  season,  the  lilies  may  be 
Cean  suggests,  as  a  remedy,  **  the  planting  of  some  other 
late  rows,  which,  with  high  and  spreading  foliage,  will 
ollection  of  the  dew  upon  the  leaves  and  thus  check  the 
jpendent  upon  moisture  for  its  propagation." 
mould  {Botrytvi  galnnthina  Berk.)  is  upon  the  **8now- 
nt  closely  related  to  tulip  and  lily.  As  this  produces 
of  sclerotia,  it,  like  the  others,  may  be  classed  in  the 
tinia,  as  S,  galanthiaa  Lud.  and  other  similar  cases,  so 
ruiting  form  associated  with  the  sclerotids  is  determined. 


>   .  ] 


.  Veg.  10,  Tab.  VL,  Figs.  1-4. 
lotany,  Vol.  IL,  pp.  319-382,  1888. 
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There  is  a  form  or  species  {ScleroHna  hvlborum  Wak. ) 
onion.     Others  are  upon  the  wind  flower  (&  tuberosa  Fckl. 
(^Botrytis  vtdgaris  Fr.),   ^gplant  fruit  (-B.  faadcvlaris  3a 
another  is  common  upon  carnation  blooms. 

The  most  common  gray  mould  is  Botrytis  cineria  Pers.,  i 
with  an  ascoform,  the  Sclerotinia  Fuckdiana  DeBy.     The  f( 
'     ,  ^  older  name  was  given  to  the  more  conspicuous  stage  of  it 

J  ,      *  which  may  be  met  ^ith  upon  decaying  vegetation  quite 

.  V  '  ^  The  second  and  ** perfect  form,*'  as  it  is  called,  is  less  comi 

H        •  therefore,  the  confusion  in  the  determination  of  a  species, 

<  '  .  *  perfect  stage,  is  present  with  the  mould  form. 

'  '  -*  The  tulip  plants  that  were  affected  were  set  in  the  previous 

^•i  the  bulbs  being  procured  direct  from  Holland.     The  plai 

same  bed  where  the  mould  appeared  last  year  were  the  wo 
Some  specimens  of  LUium  candidum,  growing  near  tulips,  w 
«ntly  affected  with  the  same  trouble. 


FUNGI  AS  RELATED   TO  WEATHER. 

In  temperature  1901  had  a  cold  February,  with  a  very 
that  continued  into  August.  There  was  an  excess  of  rail 
and  July,  with  an  official  record  for  August  as  follows  :  * 
oipitation,  the  heaviest  ever  recorded  during  any  August 
Service  was  established,  came  in  the  form  of  severe  local 
storms.  *  *  5{«  The  average  (rainfall)  for  the  month,  9. 43 
is  5.22  above  the  normal,  and  6.75  above  the  average  fo^ 
responding  month  of  1900." 

The  year  has  been  one  in  which  there  has  been  very  sev 
among  the  truck  crops  throughout  the  State ;  but  perhap 
has  suffered  more  than  the  muskmelon  (citron,  canteloup 
crop  has  been  ruined  in  some  parts  of  the  State,  and  this  w 
due  to  the  remarkable  development  and  spread  of  a  mildevi? 
para  cubenm  B.  &  C. ) 

This  is  a  fungus  quite  closely  related  to  the  mildew  of  1 
and  in  its  need  of  moisture  for  its  spread  resembles  the  on 
the  rot  of  potatoes.  It  is  not  unlikely  that  the  unusual  tei 
and  moisture  at  the  time  when  the  melons  were  growing  mo 
«erved  to  develop  this  enemy  to  the  destruction  of  the  fomi 

It  is  true  that  persons  who  lost  their  flelds  will  have  less  < 
escaping  the  scourge  next  season,  the  conditions  remaining 
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le  stock  of  the  germs  of  the  disease  that  have  accumu- 
Bent  year. 

possible,  as  with  potatoes,  to  grow  the  crop  so  early  as 
mildew,  which  does  not  come  until  the  vines  are  well 
5ome  growers  were  able,  this  season,  to  get  a  portion  of 
I  by  extra  efforts  towards  earliness  something  more  may 

r  of  asparagus  rust  is  treated  elsewhere,  and,  in  passing, 
id  that  this  is  a  fungus  that  necessarily  must  make  its 
and  it  is  probable  that  the  conditions  of  late  summer 
have  not  been  as  favorable  for  the  rust  as  for  the  past 
It  seems  to  be  a  fact  that  the  asparagus  beds  were  in 
condition  in  October  than  formerly,  some  of  them  being 

ing  items  are  gathered  from  the  *'  Crop  Bulletin,"  issued 
Weather  Service  during  the  growing  season  : 
May — ''Heavy  rains,''  *' Soil  full  of  water,"  ''Potatoes 
.nxiety  concerning  extent  of  rot,"   "Lima  beans  and 
tted  badly." 

-"Frequent  heavy  showers,"  " Much  seed  has  rotted  in 
'  June  11th — "  Cherries  rotting  on  the  trees,"  "Corn 
me  18th — "High  temperature,''  "Plums  and  straw- 
blighted,"  "Potato  crop  poor."  June  25th— "Cool 
ruit  drops  badly,"   "Considerable  red  rust  in  wheat," 

g-" 

'*Rain  greatly  needed,"  "Much  rust,"  "Oats  badly 
I  rust,"  "Cherry  trees  blighted  and  crop  ruined."^ 
Intensely  hot  weather,"  "Frequent  showers,"  "Oats 
Potatoes  injured."     July   16th — "Cool,    cloudy  and 

weather,"  "Wlieat  and  rye  sprouting  in  sheaves," 
toes  almost  a  failure."  July  23d — "Showers  almost 
ain  damaged  from  sprouting."  "Apples,  plums  and 
till  dropping  from  the  trees,"  "Appearances  of  blight " 
July  81st — "  Plums  and  grapes  rotting." 
ti — "Weather  normal,"  "Tomatoes  poor."  August 
vy  rains,"  "Melons  late,"  "Canteloupes  *  *  * 
J,"  "Tomatoes  dropping  off."  August  20th— "Toma- 
"  "Plums rotting,"   "Peaches forcing,"   "Canteloupes 

August  27th — "Warm,  foggy  weather,"   "Peaches, 
latoes  and  grapes  rotting." 
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The  following  table  shows  the  temperature  in  degrees 
rainfall  in  inches  for  the  present  year,  and  the  average  fo 
twelve  years. 

t        Temperature.—^  /——-Rail 

Month.                      1901.       Average  12  years.  liN>l.        Aye 

January 30.4            ^31.4  3.66 

February 26.4            *  36.9  4.60 

March 39.2               38.7  3.89 

April 48.3               60.0  3.42 

May 58.6               60.7  4.50 

June... 70.0               70.1  3.54 

July 77.3               73.9  5.87 

August 73.8               72.6  9.4S 

September 66.8               66.1  3.88 

October 54.4               53.9  1.93 

November. ^  

December 


THE   NEW   GREENHOUSE. 

The  Botanical  Department  is  now  provided  with  a  pla 
located  near  to  the  Experiment  Station  building,  and  then 
to  the  laboratory  and  herbarium.  It  consists  of  a  glass-hoi 
68  feet,  and  a  head-house,  12  by  24  feet.  The  main  entrani 
with  the  earth,  and  from  the  large  vestibule  the  boile 
reached  by  a  few  steps.  Above  the  heater  and  coal-bin  is 
work-room. 

From  the  vestibule  the  door  leads  directly  into  the  pla 
which  is  divided  crosswise,  near  the  middle,  into  two  rooi 
independently,  so  that  the  hot  water  may  give  different  ai 
heat  as  required.  The  general  appearance  of  the  whole  h 
be  obtained  from  the  upper  engraving  in  Plate  X. 

SEEDLESS   TOMATOES. 

Dr.  E.  L.  Sturtevant,  in  his  excellent  paper  upon  '* 
Fruits,"*  mentions  no  less  than  sixty  species  of  plants 
of  which  have  been  known  to  be  seedless,  either  occasional 
regular  thing,  Under  **  Tomato  "  his  statements  are  very  1 
omitting  the  table,  are  as  follows  :  **  It  is  a  matter  of  coi 
servation  that  the  finest  quality  of  tomato  fruit  contains  fe 
than  do  those  of  inferior  varieties.     Burr  also  says  there  is 

♦"Memoirs  of  the  Torrey  Botanical  Club,"  vol.  I.,  No.  4,  pp.  141-188, 
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PLATE  X. 

ouse  of  the  BoUnical  Department  (cut  from  True  Bull.  Q3  U.  S.  Dept.  of  Agriculture). 
Below-Heedless  tomatoes  in  section  as  grown  under  glass. 
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^h  and  handsome,  with  few  seeds."  It  is  found  that 
sferredto,  in  his  book,*  now  approaching  old  age,  but 
le  information,  adds  but  little  to  Dr.  Sturtevant's  state- 
says,  under  "Seedless  Tomato,"  "Very  similar  to,  if 
dth,  *  Perfected  Fruit,'  almost  rose-red,  solid  and  with 
'  few  seeds."  The  "Perfected,"  including  the  so- 
less,"  it  is  stated,  is  an  "improved  sub- variety  ob- 
he  Common  Large  Red  by  cultivation  and  selection.'^ 
note:  "From  the  time  of  the  introduction  of  the- 
^eneral  use  in  this  country,  the  Large  Red  was  almost 
cultivated  or  even  commonly  known." 
s  show  that  what  was  called  the  "Seedless  Tomato  "" 
1  name  ;  that  it  came  upon  the  horticultural  horizon  be-^ 
lopment  of  the  "Trophy"  audits  class,  and  it  was  a 
of  the  old,  original  red  tomato,  and  is  now  lost  from* 
ond  fact  of  special  value  is  Dr.  Sturtevant's  opinion 
aparatively  high  quality  of  seedless  tomatoes  and  the^ 
ring  inference  that  the  reduction  of  the  seeds  would  be 
value  to  the  fruit. 

ks  an  introductory,  it  may  be*  of  interest  to  state  that 
jdless  tomatoes  have  been  produced  at  the  New  Jersey 
Station,  and  the  following  is  a  record  of  how  the  desired 
quite  novel  fruit  was  obtained  : 

iding  of  tomatoes,  .that  has  been  going  on  for  some  years,^ 
eties  have  been  employed,  namely,  the  "  Dwarf  Cham- 
anting  the  stifiE-stemmed,  upright  type,  sometimes  called 
tomatoes,  and  the  "  Golden  Sunrise,"  which  is  a  low- 
rge,  rapid-growing  variety,  practically  the  opposite  of 
tioned.  The  "Champion  "  bears  a  medium-sized,  red 
e  "Sunrise"  has  a  large,  golden-yellow  berry.  These- 
ve  to  be  sufficiently  distinct  for  the  breaking  up  of  their 
►rought  together  in  the  process  of  crossing.  As  a  result,, 
ly  offsprings,  that  combine  closely  some  of  the^character- 

parents,  while  othei:^  are  left  unchanged.  This  is 
he  stems  and  foliage,  and  perhaps  more  noticeably  ia 
ich  may  be  mottled  with  the  red  and  yellow.  One  of 
ght,  and  being  reached,  is  a  fruit  with  a  blush  like  » 

peach,  at  the  same  time  being  of  high  quality  and 
Drous  and  prolific  plants. 

and  Oarden  Vegetables  of  America,"  Fearing  Burr,  Jr.,  1865. 
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Last  year  there  were  two  plants  (Nos.  67,  177)  which  e 
most  remarkable  vigor,  overreaching  the  ordinary  plants 
^ame  mother  fruit  surrounding  them.  These  '*  Giants,'' 
were  called,  both  resulted  from  crosses  of  '*  Champion  "  up< 
rise,"  and  their  fruits  were  red,  like  the  pollen-plant,  while 
of  vine  they  exceeded  that  of  the  seed  parent.  Number  67 
-eighty-three  fruits,  all  of  them  uniformly  of  small  size,  ave: 
dnch  and  a  quarter  in  diameter,  with  the  seed  cavities,  four 
jiumber,  filled  with  a  pulp  but  bearing  only  a  few  seedi 
•dozen  or  less. 

The  second  very  exceptional  plant  (No.  177),  the  greate 
«of  all,  bore  only  twenty  fruits,  red,  like  those  of  No.  67,  b 
what  smaller  and  with  the  seed  almost  entirely  absent  b 
4ill.  In  these  the  seed  cavities  were  nearly  obliterated,  and 
became  a  nearly  even  mass  of  fiesh,  firm  in  texture  and  of 
-quality. 

Toward  the  close  of  the  season  the  stems  of  both  the  abc 
-were  layered,  and  cuttings  were  also  taken,  and  thereby  ma 
were  obtained  that,  taken  into  the  greenhouse,  bloomed  ai 
during  the  winter.  Several  of  these  fruits  were  entirely  e 
-any  provision  for  seed  production  had  disappeared.  Frui 
-character  are  shown  in  the  lower  half  of  Plate  X. 

There  is  still  much  to  be  done  to  increase  the  size  of  1 
which,  if  accomplished  by  breeding  with  normal  plants,  i 
Iralize  all  that  has  been  gained  in  the  way  of  seedless  fm 
.aim  is  to  reduce  the  seed  production  to  a  minimum  and 
<)ome  it  entirely  ;  in  short,  to  have  a  fruit  of  good  size,  wi 
solid  flesh,  in  which  may  be  only  enough  of  seeds  to  pre 
present  way  of  propagation  instead  of  requiring  the  gard 
trucker  to  resort  to  non-seed  methods,  as  is  necessary 
modem  pineapple,  banana,  navel  orange  and  the  still  late 
lemon. 

It  may  not  be  foreign  to  the  subject  in  hand  to  state  that 
lings  from  these  giant  plants  proved  to  be  a  very  variable 
no  two  alike.  Some  were  malformed  dwarfs,  that  produc 
a  single  cotyledon,  no  plumule,  and  failed  to  grow,  while  o1 
misshapen  in  stem  and  leaf.  Some  were  of  the  '  ^  Champio 
others  resembled  the  ** Sunrise."  Between  the  lines,  th< 
of  the  problems  of  evolution  may  read  some  things  that, 
-conclusive,  are  certainly  suggestive.  The  red  and  yelk 
chosen  for^the  breeding,  were  widely  eriough  separated  to  th 
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8  from  the  track  and  upset  the  ordinary  prolific  methods 
on  by  seed.  Out  of  the  wreck — to  continue  the  figure — 
to  rescue  by  careful  combination  a  form  that,  in  time^ 
to  maintain  itself  with  profit  to  mankind.* 

TUDT   OF   DIMORPHISM   IN  BUCKWHEAT. 

it  is  one  of  the  cultivated  plants  that  has  its  flowers^ 
-that  is,  with  two  lengths  to  the  stamens  and  two  to  the 
B  plant,  for  example,  has  the  pistil  with  long  styles  and 
18,  and  another  with  the  three  styles  of  the  pistil  short 
lens  long.  The  plan  in  this  is  for  the  insect  visitants  to- 
lien  of  the  long  stamens  of  one  flower  and  deposit  it  upon 
ae  long  styles  of  another  flower,  and  the  pollen  of  short 
he  stigmas  of  short- styled  pistils.  This  is  done  without 
intention  on  the  part  of  the  insect,  for  a  certain  portion 
will  come  against  the  long  stamen  and  the  long  style, 
>r  portion  touches  the  shorter  stamen  and  the  correspond- 
This  dimorphic  type  of  blossom  is  generally  understood 

purpose  of  wide  fertilization — that  is,  the  impregnation 
cell  with  the  male-cell  produced  by  another  flower. 

this  view  of  the  case,  the  point  of  the  experiment  was  to 
rhether  any  condition  of  growth  or  previous  parentage 
uence  in  determining  the  particular  form  that  the  flowers 
idual  plant  assumed. 

the  greenhouse  experiments  were  saved  from  long-styled 
lort-styled  plants,  selected  from  a  plot  grown  in  the  field 
I  summer.  The  first  sowing  was  made  in  boxes  one  by 
are  and  six  inches  deep,  on  October  24th,  according  to 
g  schedule : 

Seed  from  longrstyled  plants,  sown  in  poor  soil. 
Seed  from  short-styled  plants,  sown  in  poor  soil. 
Seed  from  long-styled  plants,  sown  in  medium  soil. 
Seed  from  short-styled  plants,  sown  in  medium  soil. 
Seed  mixed,    but  from    plants    grown   upon    heavily- 
l1. 
Seed  mixed,  but  from  plants  grown  upon  poor  soil. 

pon  this  general  subject  of  "  Experiments  with  Tomatoes,"  given  by^ 
[>re  the  Denver  meeting  of  the  Society  for  the  Promotion  of  Agricul- 
n  Aogdst,  contained  some  of  the  above  facts. 


y     .  Tj     K  ^L    ^  * 
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The  flowers  were  counted  upon  November  27th,  with  the  f 
reeults : 

Long-atyled.  Sb< 

Box      I 20 

Box    II 11 

Box  III 11 

Box  IV 22 

Box    V 25 

Box  VI 14 

>  Totals 98 

The  short-styled  form  was  more  numerous  as  a  whole,  bi 
in  three  boxes,  namely,  Nos.  1,  4  and  5.  The  first  four  b 
comparable,  and  here  it  is  seen  that  the  two  boxes  with  *  *  loi 
seed ' '  gave  31  long-styled  plants  and  29  short-styled  plan 
the  two  boxes  with  *' short-styled  seed''  produced  33  loi 
plants  and  45  short-styled  plants.  In  each  instance  the  for 
flower  in  the  mother  plant  was  in  excess  of  the  other  type. 

The  poor  soil  gave  31  long-styled  and  37  short-styled  plan 
the  medium  soil  produced  33  long-styled  or  37  short-stylec 
or  there  is  no  evidence  in  this  case  of  any  influence  on  the  pa 
soil. 

Boxes  5  and  6  show  that  the  long-styled  plants  are  more  n 
when  the  mother  plant  has  grown  upon  very  rich  soil  ar 
fewer  when  the  mother  plants  were  upon  poor  soil. 

On  February  1st  a  duplicate  of  the  above  set  was  count 
the  following  results : 

Long-8tyIed.  Sh< 

Box      I 9 

Box    II 12 

Box  III 12 

Box  IV...' 13 

Box     V 11 

Box  VI 11 

Totals 68 

Here  the  totals  are  nearly  the  same.  The  two  boxes  witl 
«tyledseed"  gave  21  long-styled  plants  and  26  short-style( 
while  the  two  boxes  with  *' short-styled  seed''  produced  - 
styled  plants  and  25  short-styled  plants.  Here  the  form  of  tl 
in  the  mother  plant  was  not  that  of  the  majority  in  the  offsf 

The  poor  soil  gave  21  long-styled  plants  and  26  short-stylec 
while  the  medium  soil  produced  25  long-styled  plants_and  S 
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3.  Again,  there  is  no  evidence  of  any  soil  influence 
phism.  Boxes  5  and  6  show  an  excess  of  long-styled 
reatest  when  the  mother  plant  had  grown  upon  very  rich 
t  that  agrees  with  the  duplicate  boxes  in  the  first  series. 
y  11th  a  duplicate  of  the  previous  two  sets  was  made, 
I  seeds  employed  is  concerned,  but  the  soil  used  was  the 
boxes  and  was  three-fourths  clean  sand  to  one-fourth  of 
L  therefore  the  nourishment  was  scant.  The  plants  were 
le  following  is  the  result : 

Long-styled.        Short-styled. 

11  28 

11  11 

20  20 

13  10 

14  9 

17  11 

)tals 86         84 

are  nearly  the  same.  The  two  boxes  with  **  long-styled 
31  long-styled  plants  and  43  short-styled  plants,  while 
es  with  ** short-styled  seed''  produced  25  long-styled 
L  short-styled  plants.  Here  the  form  of  the  flower  in 
plant  does  not  show  any  positive  influence  upon  the 
►oxes  5  and  6  have  a  large  excess  of  long-styled  plants, 
>eing  when  the  parent  seed  was  grown  upon  poor  soil, 
ling  the  three  above  sets  the  following  results  are  ob- 


11 
11 
11 
22 
20 
14 

98 


-LoDg-styled. • 

9  11=  40 
11=  34 
20=  43 
13=  48 
14=  45 
17=   42 


, Short-styled. . 


12 
12 
13 
11 
11 


12 
25 
17 
20 
18 
21 


16 
11 
10 
14 

5. 

8 


23=  51 
11=  47 
20=  47 
10=  44 
9=  32 
11=  40 


68 


86  =  252 


113    64    84  =  261 


bat  the  totials  for  the  two  forms  are  practically  the  same, 
tyled  seed"  gave  83  long-styled  and  98  short-styled 
tibe  **  short-styled  seed  "  produced  82  long-styled  and  91 
plants — ^that  is,  both  forms  of  mother  plants  produced 
the  short-styled  form. 

id  seed — that  is,  without  regard  to  form  of  parent — that 
h  soil  gave  31  long-styled  and  23  short-styled  plants, 


Digitized  by 


Goog 


i!'1 


448 


NEW  JERSEY  AGRICULTURAL  COLLEGl 


I 


I 


while  the  poor  soil  produced  25  long-styled  and  29  g 
plants.  So  far  as  these  two  tests  go  there  is  evidence  that 
uring  produces  an  excess  of  the  long-styled,  and  poor  soi 
of  the  short-styled,  form. 

But  plants  from  the  same  lots  of  mixed  seed  grown  in 
quite  different  results — that  is,  the  greatest  excess  of  the 
form  was  from  seed  grown  in  ordinary  soil  and  sown  in  i 
sand. 

In  the  experiments  in  growing  the  third  generation  froi 
styled  and  short-styled  seed,  the  results  ran  as  follows  : 

LoDg-styled. 

LoDg-sty led  seed 12 

Short-styled  seed 9 

This  indicates  that  there  may  be  a  tendency  lor  the  m 
to  exert  some  control  over  the  form  in  the  ofifspring.  If  tl 
it  might  be  possible,  by  constant  selection,  to  do  away  with 
other  form. 

SPRAYING  EXPERIMENTS   IN   OREENHOUS 

Only  a  limited  amount  of  spraying  was  done  other  tl 
destruction  of  insect  enemies.  However,  a  test  was  mad 
the  powdery  mildew  upon  some  of  the  ornamental  plants, 
lar  the  phlox,  verbena  and  roses.  The  broad-leaved  plan 
tago  Rugellii)y  grown  in  the  greenhouse  for  another  purp< 
to  be  a  fine  subject  for  this  work,  first,  because  the  plan 
susceptible  to  the  mildew*,  and  secondly,  the  leaves  are 
disposed  for  treatment  and  quite  lasting. 

The  sprayings  were  made  with  a  small  apparatus,  that 
fine  mist,  and  the  plants  were  treated  once  in  ten  days.   S 
stances  were  used,  but,  as  florists  object  to  any  discolor 
liquids  were  chiefly  employed. 

One  of  the  mixtures  used  is  the  kerosene  emulsion,  mad 
to  the  following  formula  :  Kerosene,  two  pints  ]  ivory 
ounce,  and  water,  eight  gallons. 

Upon  the  pholx,  verbena  and  plantain  this  soon  begi 

*  The  species  upon  the  phlox,  verbeDa  and  plantain,  growing  cloae 
probably  Erynphe  eiehoraeearum  D  C,  and  of  the  roses,  ^harotheoa  km 
as  it  did  not  fruit  the  determination  is  not  made,  and  is  not  essential  I 
of  the  experiment 


Digiti 


zed  by  Google 


Digitized  by 


Google 


rUBl 


Am 

■m 

■  -  vf4' 

■  M 

i.  -'i.r  *| 


11 


;r:J:^ 


■li  •iri 


Ml 

i 


i«' 


4-1 


PLATE  XI. 

Mildew  Experiments.     Upper— On   the  left,  sprayed  Phlox  plant;    on  the  right,  unsf 
Lower — On  the  left,  sprayed  plantain;  on  the  right,  unsprayed  plants. 
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Its,  and  as  the  winter  progressed  it  was  evident^^that  the 
IS  able  to  hold  the  mildew  almost  completely  in  eheck. 
were  not  sprayed  became  in  all  instances  badly  mildewed 
I,  while  the  treated  ones  kept  nearly  free  of  the  fungus^ 
a  satisfactory  growth  in  all  parts. 

illustrates  the  work  in  spraying.     In  the  upper  left-hand 
lown  a  sprayed  phlox  plant,  and  on  the  right,  one  of  the 
itreated.    The  left-hand  box  shows  five  sprayed  pjantaia 
a  similar  untreated  box  at  the  right. 


ALBINISM   IN   SWEET   CORN. 

is   occasionally  met  with   in   animals,   as  white  mice^ 

and  white  blackbirds.  In  plants  it  is  often  partial  and 
lete,  for  in  plants  it  is  physiologically  difiFerent  from  in 

in  its  completeness,  it  is  suicidal.  The  Century  Die- 
nes  albinism  in  plants  as  *'A  condition  of  flowers  Qr 
hich  they  are  white  instead  of  having  their  ordinary 
g  to  a  persistent  deficiency  of  the  usual  coloring  matter,, 
iguished  from  blanching  or  etiolation  where  the  color 
xposure  to  light. ^'  Jackson,  in  his  recent  **  Glossary  of 
ens,"  states,  ^* Albinism,  a  disease  from  absence  of  normal 
In  corn,  albinos  are  perhaps  the  least  rare  ;  and  many 

white  seedlings  in  the  field. 

□aens  that  have  been  under  consideration  were  met  with. 
n  that  resulted  from  a  cross  between  the  *  *  Black  Mexi-^ 

Egyptian'*  varieties,  and  in  the  progeny  of  the  second 
irimentation.  The  1900  crop  was  grown  from  pink  grains' 
11  from  a  single  ear  of  the  *'  Egyptian.''  (See  Report  for 
439-444. )  The  one-twentieth  acre  was  so  situated  that  it 
ortunity  for  pollination  from  any  other  corn,  save  a  few 
I  same  variety,  ninety  yards  away.  It  was  an  inbreeding 
vay.  All  of  the  ears  of  com  upon  the  plot  in  questioi^ 
laUy  alike,  in  being  thoroughly  mixed  and  nearly  equally 
)  white  and  pink  or  purple  grains.  In  the  tests  for  vital- 
)m  the  albinos  became  a  prominent  factor,  and,  in  round 
le  seedling  in  ten  has  proved  to  be  white. 
ad  com  has  been  tested  in  several  ways,  with  the  thought 
ing  whether  the  tendency  to  albinism  is  inherent  in  the 
ay  be  developed  during  germination.     First,  it  was  deter- 

the  position  upon  the  cob  had  nothing  to  do  with  this*. 
29 
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phenomenon.  The  much-compreesed  and  misshapen  b 
BO  more  apt  to  produce  white  plants  than  those  froc 
of  the  row;  neither^ are  the  small  tip  grains  so  dis] 
extremities  of  the  cob  produce  inferior  grains,  which 
behind  in  the  race  of  life,  and  are,  for  that  reason,  unfi 

The  grains  were  mutilated  with  the  knife  by  cutting 
or  less,  of  the  endosperm  just  after  they  had  become 
before  in  some  instances ;  and  while  such  grains  gem 
quickly,  probably  due  to  the  more  ready  access  of  wate 
a  less  vigorous  growth  than  uncut  grains  and  showed 
percentage  of  albinos. 

As  the  lack  of  green  is  evident  from  the  first,  there 
use  of  testing  different  media  for  germination ;  but  tei 
made  between  blotting-paper  in  pure  sand  and  in  pott 
none  of  these  exerted  any  apparent  influence  upon  albii 

The  best-matured  grains  from  well-developed  ears  w 
contrast  with  small  grains  of  less  perfect  ears,  and  her 
marked  difference,  the  poorly- formed,  starved  or  imn 
being  more  apt  to  produce  the  albinos.  In  one  sue 
small  ear,  but  with  the  individual  grains  of  fair  size  and 
ance,  produced  as  high  as  fifteen  albinos  out  of  the 
grains  taken  consecutively  from  three  of  the  rows. 

The  grains  were  germinated  with  various  media,  in  a  di 
with  the  same  results  as  previously  determined  in  th< 
albinos  were  easily  selected  from  the  time  they  were  two 
because  of  the  same  pale  color  as  when  grown  in  the  ligh 
easily  distinguished  from  the  straw-color  of  the  seedling! 
light  would  have  been  green.  In  several  instances,  wht 
seedlings  from  the  dark  chamber  was  brought  into  diffus 
straw-yellow  plants  quickly  became  green,  and,  of  course 
did  not  change  their  color. 

Other  methods  of  torture  have  been  indulged  in,  as  tl 
uncongenial  liquids  to  the  seeds,  either  in  sand,  soil  or 
paper ;  but  none  of  these  have  resulted  in  changing  tl 
of  the  albinos. 

Excess  of  temperature  has  been  applied.  Thus,  8< 
have  been  placed  in  water  on  the  window-sill,  over  night 
-thawed  out  quickly,  and  the  freezing  repeated  the  next 
a  corresponding  lot  of  grains  from  the  same  ear  was  plac 
moist  soil,  that  offered  the  best  conditions  for  growth. 
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lid  not  force  any  of  the  seeds  to  develop  into  the  albino 
[east,  the  percentage  of  white  seedlings  was  not  increased, 
n  the  color,  there  is  very  little  difference  between  the 
the  normals  when  grown  in  the  dark.  They  all  are 
jtween  joints,  and  soon  fall  to  the  ground.  In  vigor  of 
in  all  other  respects  excepting  color,  there  seems  to  be  r 

e  between  the  albinos  and  the  normal  plants.  In  the 
)t  so  easy  to  come  to  this  conclusion,  for  a  young  com- 
uts  on  its  working  green  color  and  begins  the  process  of  ^  . 

»ut,  from  a  large  number  of  observations,  it  may  be  said,  | 

hat  up  to  the  end  of  two  weeks  there  is  very  little  differ- 
size  of  the  white  and  green  plants  from  the  same  ear.  ^ 

cne  the  green  plants  rapidly  take  the  lead,  and  the  lagging 
e  ceased  growing  at  the  end  of  four  weeks.  These 
I  offer  an  opportunity  for  the  study  of  several  problems  >  * 

trition,  in  connection  with  the  seed  and  its  accumulated 

leem  that  the  treatment  of  the  seed  during  germination 
to  produce  albinos. 

housands  of  grains  of  many  kinds  of  corn  have  resulted 
3,  excepting  in  one  lot  of  1,000  grains  of  a  pop-corn,  re- 
r  its  rapid  germination  and  vigor  when  one  true  albino 

3  been  made  with  the  yellow  grains  on  white  ears  and  the  '  .  ; 

s  of  yellow  ears  of  field  corn,  and  the  same  way  with  'f 

it  as  yet  the  albino  has  not  appeared  among  them.  .  i 

may  lie  in  the  crossing  that  had  been  produced  in  1899,  ^  | 

ween  two  very  distinct  varieties ;  one  an  eight-rowed, 
md  the  other  a  ten  twelve-rowed,  white  variety.     Ears  ' 

produced  having  a  goodly  number  of  the  dark-purple  or 
It  was  these  colored  grains  that  were  selected  for  the 
n  which  the  albinos  have  been  obtained. 
ys  are  found  in  tests  of  the  parent  stock  of   **  Black 
nd  ** Egyptian." 


A   STUDY   OF  BODBERS. 

e  past  winter  the  new  greenhouse  offered  an  opportunity 
>f  that  group  of  pestiferous  plants  known  as  the  dodders, 
hich  are  particularly  destructive  to  crops,  as  that  upon 
lax  and  allied  plants. 


Digiti 


zed  by  Google   ^.. 


1 


Mill 


''iitii; 


452 


NEW  JERSEY  AGRICULTURAL  COLLEG 


The  seeds  of  the  dodder  ^are  not  far  from  the  size  of  1 
clover,  and  might  be  mistaken  for  alfalfa  seed  or  even  that 
To  show  the  relative  size  of  the  seeds  of  different  specie 
and  some  of  the  commercial  seeds  among  which  the  dodd 
as  foul  stuff,  the  engraving  (Plate  XII.)  has  been  prepare 
seeds  are  shown  in  groups  alternating  with  groups  of  seeds 
forage  crops. 

A  study  was  made  of  the  germination  of  the  dodder  se< 
The  dodder  root  is  the  first  portion  to  leave  the  8eed-< 
mination,  is  colorless,  and,  while  variable  with  the  specia 
seed,  near  a  third  of  an  inch  in  length.  It  is  distinguish 
stem  by  its  somewhat  greater  size,  absence  of  the  yeU 
that  comes  in  the  seedling  when  growing  in  full  sunlight 
lower  portion  is  covered  with  short  root-hairs.  Thesi 
scarcely  more  than  in  name,  being  only  papillse  upon  I 
arising  from  the  middle  of  each  surface  cell  in  the  arefi 
distance  back  from  the  tip.  In  some  roots  the  hairs  coi 
the  tip,  there  being  no  root-cap  and  the  end  consisting  of  i 
of  nearly  equal  length.  The  root  grows  very  little  in  le 
plant  elongates,  and  when  the  stem  is  two  inches  long,  th 
a  third  of  an  inch  in  length,  is  fully  grown.  The  tip  ol 
practically  the  same  in  structure,  whether  growing  in  wal 
rich  soil,  with  light  or  darkness.  The  normal  position  of 
nating  plantlet  is,  with  its  root-tip,  only  slightly  buried  in 
extending  upward,  forming  a  **  loop  "  in  the  stem,  just  abc 
the  seed-coats,  with  the  large  supply  of  endosperm,  still 
As  the  growth  advances  the  **loop''  increases  in  size,  th( 
stem  finally  becoming  separated  from  the  seed-coats  and 
up  free  in  the  air,  still  with  a  **loop''  near  the  end. 
ten  days  the  slender  wire-like  stem  becomes  straight  anc 
nutrition  begins. 

All  this  time  the  root  end  has  remained  comparatively  i 
fastened  by  the  root- hairs  to  the  soil,  from  which  it  iml 
The  short,  stout  hairs  are  particularly  interesting  in  p 
movement  of  the  protoplasm,  that  can  be  readily  seen  v 
sixth  objective,  the  flow  being  along  the  inner  wall  of  t 
Under  similar  circumstances,  ordinary  seeds,  like  those  of 
produce  a  long,  slender  root,  penetrating  deeply  into 
showing  an  evident  cap  at  the  end,  upon  which  no  root-h 
until  some  distance  back  from  the  cap,  and  then  they  form 
threads,  that  are  very  many  times  their  diameter  in  len 
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PLATE  XII. 

ds  of  six  kind*  of  dodders.  Nos  1,3,  5,6,8  and  10,  and  of  red  clover  (No.  a).  Alfalfa  (No.  4), 
:e  (No.  7),  and  timothy  (No.  9).     Lower — Seedlings  of  dodder  from  4  to  10  days  old. 
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^n.  The  dodder  root  has  no  means  of  penetrating  the 
>eet  is  only  slightly  and  temporarily  fastened  to  the  soil, 
lies  coiled  up  in  the  dodder  seed,  and,  with  moisture,  air 
ded,  the  coats  burst  irregularly,  the  root  tip  protrudes, 
the  stem,  like  a  coiled  watch-spring,  is  pulled  out  by 

upright  **loop,"  that  constantly  elongates  until  the  tip 
aving,  in  the  meantime,  absorbed  the  large  stock  of 
liat  was  packed  around  the  embryo.  The  iodine  test 
the  young  stem,  as  it  is  being  extracted  from  the  seed- 
bed with  starch,  the  amount  gradually  diminishing  as 
is  approached.  The  root  itself  contains  very  little  starch, 
in  cells  near  to  its  tip. 

short  distance  from  the  end  of  the  slender  stem,  there  is 
)tch,  that  may  be  considered  as  locating  a  rudimentary 
ip  is  also  irr^ular,  but  there  are  none  of  the  well-recog- 
its  of  a  formed  bud. 
the  root  and  the  stem  extends  a  central  cord  of  fibrous 

distinguished  from  the  parenchyma  of  the  main  por- 
irrounds  it  equally  on  all  sides.  It  is  unbranched,  and 
nature  of  a  tendril  of  squash  than  an  ordinary  stem. 
'..  shows  various  stages  in  the  germination  of  the  dodder 
selected  from  seedlings  that  were  between  four  and 
The  sharp-pointed  nature  of  the  young  roots,  as  they 
rom  the  ruptured  seed-coats,  is  shown  in  the  younger 
t  the  right  and  left  sides,  while  the  long,  slender  stem 
>mewhat  larger  root  portion  is  shown  in  the  more  central 

The  peculiar  *'  loop  "  near  the  small  stem  end  is  seen  in 

other  seedlings.  Often  the  seed-coats  are  carried  up  at 
nd  may  be  moved  through  circles  described  by  the  rotat- 
at  very  early  develops  the  tendency  to  seek  some  object 

[g  the  dodder  seedlings  upon  soil  covered  with  lamp- 
possible  to  photograph  these  nearly  white  stems.  That 
ich  influenced  by  light  was  determined  by  growing  the 
8  in  saucers,  so  placed  that  one  side  only  received  the 
1  a  small  hole  in  the  dark  chamber, 
er  was  cultivated  in  the  greenhouse  upon  several  host 
nost  interesting  of  which  was  that  upon  the  buckwheat 
)ecies  Cuscuta  Polygonorum  Eng.,  found  abundantly  upon 
in  the  neighboring  low  grounds,  were  sown  along  with 
at,  in  pots.     The  above  species  was  selected  because  its 
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ordinary  hosts,  the  smartweeds,  are  closely  related  to  the  I 
In  some  trials  upon  smartweeds  in  the  greenhouse, 
evident  that  the  buckwheat  is  not  the  first  choice  of  this  dc 
nevertheless,  the  parasite  secured  a  foothold  and  developer 
flowers  of  considerable  size.  There  was  one  serious  en 
dodder,  namely,  plant  lice,  that  interfered  with  the  experi 
only  by  constant  watching  were  any  results  obtained, 
seemed  to  leave  everything  else  in  the  greenhouse  for 
feeding  ground  furnished  by  the  delicate  young  stems  of 
and  were  they  at  all  numerous  in  clover  or  flax  fields,  it  ^ 
that  there  could  be  no  harm  done  to  those  crops  by  th 
plant  parasites.  In  case  of  the  buckwheat  there  was  a  fc 
considerable  enlargements  of  the  stem  at  the  places  entw 
dodder.  Stems  will  make  a  similar  growth  when  stung 
and  it  may  be  that  the  attacking  plant  so  irritates  the  h 
abnormal  growth  follows.  It  may  be  an  attempt  on  the 
buckwheat  to  overcome  the  enemy  strengthening  itself 
otherwise  weakened  by  the  enemy.  Plate  XIII.  shows 
upon  the  buckwheat  stem. 

When  dodders  climb  up  woody  stems  of  more  than  a 
no  such  increase  in  size  is  usually  met  with.  Along 
streams,  alders,  birches  and  other  shrubs  may  be  found  i 
fastened  to  twigs  that  are  several  years  old,  but  they  prefc 
twigs,  and  may  reach  them  at  the  top  of  a  button-bal 
example,  by  climbing  up  some  vine  and  then  spreading  o 
top  of  the  shrub.  Impatiens  has  a  succulent  stem,  that : 
of  the  dodders,  while  any  annual  weed  will  answer  for  the 
stone"  to  higher  feeding  ground.  Clematis  and  MiJcania  i 
climbing  plants  that  the  little  parasitic  twiner  finds  a 
means  of  getting  up  in  the  world. 


Notes  Upon  Bodder.* 

*  The  foUowiDg  notes  are  taken  largely  from  the  EzperimeDt  8tatioi 

Delaware  Bulletin  5,  June,  1889,  F.  D.  Chester.  Under  inspection  < 
found  that  *'  in  one  hundred  and  forty-eight  samples  of  seeds  sold 
*    *    *    five  contained  dodder."    E.  S.  R.,  I.,  p.  24. 

Colorado  Bulletin  8,  July,  1889.  **  The  parasitic  dodder  (Cuscuta 
and  farmers  are  arged  to  prevent  its  introduction  with  alfalfa  by  takii 
chase  pure  seed.''    £.  S.  R,  I.,  p.  190. 

New  Mexico  Station  Bulletin  2,  October,  1890,  p.  2.  ''The  do 
irifolia)  is  very  troublesome  in  this  region."    E.  8.  R.,  II.,  p.  419. 
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PLATE  XIII. 
Dodder  plants  as  grown  upon  buckwheat  in  the  greenhouse. 
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on  Bulletin  15,  January,  1892,  p.  8,  Dodder,  F.  H  Hillmwi  (Fig.  5),. 
il  account  of  plants  of  the  genus  Cuscuta  and  brief  descriptions  of 
mm,  C.  ai-vensis,  and  C  dentieulcUOy  with  suggestions  regarding  meaner 
on  of  these  parasites.  The  firt^t-naiued  species  is  prevalent  on  alfalfa 
eeds  of  C.  arvensis  were  found  in  imported  alfalfa  seed.  The  first 
>f  alfalfa  (from  three  seeds)  showed  the  effect  of  the  presence  of  the 

yellowish-red  patches  of  repressed  plants,  about  which  the  dodder 

mat.    E.  8.  R.,  III.,  p.  — . 

Ifomia,  £.  W.  Hilgard,  pp.  238-25if,  mentions  in  list  of  troublesome 
trifoHOf  a  M/ino.    E.  S.  R.,  III.,  p.  598. 
L.  H.  Pammel,  pp.  72-72,  mentions  dodder  {OusaUa  trifolia),  E  S.  R.^ 

ds,  M.  Craig,  Oregon  Station  Bulletin  19,  Maj,  1892,  p.  21,  plate  19^ 
it  {Cuseuia  raeemosa)  among  "  the  worst  weeds  in  Oregon.''    £.  S.  R.^ 

B  from  the  botanical  laboratory  and  seed-control  station  of  Hamburg^ 
Burchard,  p.  20.  In  the  investigation  for  dodder  seed  in  60  sample» 
28  were  absolutely  free  from  dodder,  4  contained  from  4  to  10 
contained  from  14  to  11,310  per  kg.  The  species  most  common  was 
with  occasionally  C.  Europeoj  and  more  rarely  C7.  q)Uinum,  The 
n  North  American  seed  was  principally  C.  raeemosa.  The  white 
d  gave  50  per  cent,  dodder  free,  the  rest  containing  from  12  to  684 
Alsike  clover  gave  42  per  cent,  free,  and  the  rest  from  36  to  1,129 
hie  lot  of  lucern  from  South  America  contained  23,600  seeds  of  C» 
;.,  and  no  samples  were  dodder  free.  Yellow  clover  was  free  from 
f  case.  In  two  samples  of  timothy  20  to  284  seeds  of  C.  epilhynum 
:.  S.  R.,  v.,  p.  334. 

tario,  J.  H.  Panton  (Ontario  Agricultural  College  Bulletin  91,  No- 
3,  p.  7,  Fig.  4),  mentioned  among  25  worst  weeds  in  Ontario  dodder 
.    E.  S.  R.,  v.,  p.  529. 

he  origin  of  American  clover  seed,  O.  Burchard  (Landw.  Vers.  Stat. 
3  and  4,  pp.  239-346. 

g  a  list  of  seeds  that  characterize  all  American  clover  seed,  probably 
%  of  that  from  the  Eastern  and  Atlantic  Stotes.  E.  S.  B.,  V.,  p.  912. 
destroying  dodder.  C.  Servaia  (Ingen.  Agr.  Gembloux  6  (1895)  No. 
,  The  plants  on  the  spots  where  dodder  is  present  are  carefully 
mmed,  the  spot  is  worked  with  hoe  or  rake,  and  orchard  grass  or 
;k-growing  species  is  planted  on  the  infested  spot.  The  author  states 
s  treated  may  be  entirely  eradicated  within  two  years.    E.  S.  R.,  YI.^ 


I  chemical  history  of  Cuscuta,  G.  Barbey  (Jour.  Pharm.  et  Chem.  6, 

I.  No.  3,  pp.  107-112),  E.  S  R.,  VII.,  p.  407. 

iction  of  Cuscuta,  L.  DegruUy  (Prog.  Agr.  et  Vit  12  (1895),  No.  51,. 


suggested  for  the  eradication  of  the  various  species  of  this  plant.     E. 
11. 

:arden  vegetables,  B.  D.  Halsted;  Garden  and  Forest  9  (1896),  No. 
6,  pi  1.    Notes  are  given  on  a  species  of  Cuscuta  growing  on  onions 
E.  S.  R,VIII.,p.234. 
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An  attempt  to  combat  dodder  and  Khizoctonia  of  alfalfa.  L.  Deg 
Agr.  «t  Vit.  26  (1896),  No  31,  p.  115.)  The  use  of  crude  ammonia  U 
E.  S.  R.,  VIII.,  p  234. 

A  tobacco  sickness  of  soil  (Bu.  Baden  Landw.  Bot.  Ver.  Sta.  (1896) 
Pflanzenkrank  6, 1896  No  3  p.  185).  Notes  are  given  on  the  preee 
Eurapaa  on  tobacco.    E.  S.  R ,  VIII ,  p  240. 

Dodder  in  alfalfa  (Agr.  Jour.  Cape  Colonj  10  (1897),  No.  11,  pp.  6 
recommended  to  cut  the  alfalfa  ^om  the  spots  where  the  dodder  oc 
them  with  6  inches  of  manure,  treading  it  down  well.  This  kills  tl 
leaves  the  alfalfa  to  grow  up  through  the  manure.  An  application  o 
one  pound  of  sulphate  of  iron  per  gallon  kills  the  dodder  without  injuj 
E.  S.  R.,  IX.,  p.  143. 

CtuctUa  monogyTia  on  grapes.  A.  Rolloff  (Ztschr.  Pflanzenkrank  \ 
f>.  213).  The  occurrence  of  this  species  of  dodder  on  grape  vine  b  e 
placing  finely-cut  straw  thickly  about  the  vines  is  recommended  ai 
means.     E.  8.  R.,  IX ,  p.  653. 

Dodders  infesting  clover  and  alfalfa,  L.  H  Dewey  (U.  8.  Dept.  Aj 
Botany  Circ.  14,  p  7,  Fig.  3.  Notes  are  given  on  the  occurrence  of  { 
epecies  of  dodder,  methods  of  propagation,  distribution  and  suggest 
eradication.  The  species  in  the  United  8tate8  which  are  considere 
economic  crops  are  the  following:  Alfalfa  dodder  (Ou9cuUi  epWnfmut 
{C  <y»tifinum),  clover  dodder  (C  racemosa  chUianajf  warty  dodder  (C 
£eld  <dodder  (C.  arvenses).    E.  8.  R.,  X.,  p.  54. 

Two  phanserogamous  parasites  of  red  clover,  B.  D.  Halsted  (Bui 
Club.  25  (1893),  No.  7,  pp.  395-397,  Fig.  1).     Notes  are  given  on 
of  Cuscuta  epithymum.    E.  8.  R.,  X,  p.  556. 

Twelve  of  Idaho's  worst  weeds,  L.  F.  Henderson  (Idaho  Sta.  Bull.  ] 
Fig.  5).  Dodder  is  mentioned  in  a  description  of  12  worst  weeds  of  I 
vrith  the  methods  of  which  tbey  are  distributed  and  suggestions  for  the 
E  8.  R.,  X.,  p.  760. 

Cuscuta  monogyna  on  the  grape,  P.  Viala  and  G.  Boyet  (Ann.  E 
Montpelier,  10  (1897-98)  pp.  279-304,  pi.  1,  Fig.  32).  A  botanical 
parasite  of  the  grape  vine.  The  seeds  are  said  to  retain  their  vital 
years  in  the  ftoil,  and  by  care  the  plant  can  be  exterminated  from  a  vi 
jtime.    E.  8.  R.  XL,  p.  159. 

Dodder  affecting  alfalfa,  E  Schribaux  (Prog.  Agr.  et  Vit.)  (Ed.  VI 
No.  34,  pp.  229-236  ;  Rev.  Gen.  Agron  (Louvain),  8  (1899),  No.  8-9, 
The  author  describes  Cvscuia  Gronovii  and  states  that  it  is  frequeo 
American  clover  and  alfalfa  seed.    E.  8.  R.,  XL,  462. 

The  American  Cuscuta,  E.  8chribaux  (Jour.  Agr.  Prat ,  1899,  11,  N 
41*9,  ^1.  1).  The  author  figures  and  describes  Cuscuta  Gronovii.  On 
fact  tliat  this  species  is  said  to  be  parasitic  upon  a  number  of  plai 
fthkiks  that  there  is  danger  from  its  introduction  into  fields  of  forage 
E.,  XI,  p.  750. 

Destruction  of  Cuscuta  by  copper  sulphate,  A.  Brandin  (Jour.  A$ 
II.,  No.  36,  pp.  335-336)      E.  8.  R,  XI ,  p.  750. 

The  occurrence  of  a  new  species  of  Cuscuta  on  alfalfa,  E.  8chriba 
Agr.  Brahant-Hainaut,  1899,  pp  716-718). 
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mmbera  under  glass,  F.  C.  Stewart,  N.  Y.  State  Station  Bulletin 
Reports  the  occurrence  of  dodder,  probably  Cuseula  Gronovii,  on 
in  the  station  hot-house.  E.  S.  R.,  XII ,  p.  66. 
r  of  flax  and  clover  dodder,  G.  Wildsdorf  (Fuhling*s  Landw.  Zig., 
reported  on  dodder  seedlings,  with  reference  to  the  host  plant,  the 
thods  of  attack,  and  growth  and  reproduction  of  the  dodder.    £.  S. 

&7  crop,  B.  C.  Bafium  ( Wyoming  Station  Bulletin  43).  Dodder  is 
le  serious  foes  of  alfafa  in  Wyoming.  E.  S  R.,  XII.,  p.  431. 
listribution  of  the  species  of  Cuscnta  in  North  America,  A.  M. 
x)c.  Ind.  Acad.  Sci.,  1898,  pp.  214-215).  Notes  are  given  on  the 
ribution  of  the  dodders  into  the  different  life-zones,  as  defined  by 
m.    E.  S.  R.,  XII.,  p.  720. 

on  of  ripe  and  half-ripe  dodder  seed,  W.  Einzel  (Landw.  Vers. 
},  Nos.  1-2,  pp.  125-132).  Studies  are  reported  upon  the  germina- 
rarious  degrees  of  ripeness  of  Quseuta  epUinumf  C.  epUhymum,  C. 
EwropasoL,  It  was  found  that  the  half-ripe  seeds  of  these  species 
t  vitality  to  germinate  almost  as  readiiy  as  the  fully-ripe  seed.  In 
^rminated  quicker  than  ripe  seeds,  and  when  they  were  found  in 
le  percentage  germination  was  but  little  inferior  to  well-ripened 
or  says  that  C.  plant^lora  is  occasionally  found  in  American  clover 
s  to  be  a  misstatement,  as  that  species  does  not  appear  in  any  of  the 
i  treatises  of  the  flora  of  this  country.  The  species  is  a  South 
id  its  reputed  presence  is  probably  due  to  a  wrong  determination. 
960. 


SELF-FERTIUTT   Ilf  BUSH   BEANS. 

3btain  a  full  demonstration  of  the  statement  that  beans 
several  tests  were  made  in  the  greenhouse.  Bush  beans 
lleback  Wax  "  sort  were  grown  in  pots  ;  as  the  plants 
le  of  blooming  all  were  removed,  and  the  single  plant 
a  glass  bell-jar.  As  the  flower-buds  appeared,  they 
7ed  excepting  one,  which  was  allowed  to  bloom  entirely 
;he  plant.  There  were  six  such  plants,  with  their 
i  isolated,  and  they  all  produced  pods  of  normal  size, 
r,  perhaps  due  to  the  lack  of  competition  for  the  nour- 
yielded  the  ordinary  number  of  seed.  The  last  linger- 
o  the  self-fertility  of  this  bean  was  removed.  Similar 
le  with  peas  with  like  results,  and  it  seems  to  be  a  fact 
cies,  with  their  strangely-formed  blossoms  for  attracting 
ecuring  wide  fertilization  when  left  to  themselves,  do 
nbreed  with  apparent  regularity  and  ease. 
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The  Bwarfkce  of  Beans  by  Cmttiac  the  8e( 

Experiments  have  been  made  by  growing  **Sadd 
beans  from  seeds  that  had  been  cut  through  shortwie 
food  substance  was  reduced  one-half.  This  can  be 
soaking  the  beans  until  they  are  softened,  when  they  ci 
of  the  two  halves,  one  will  contain  the  seed-bud  (plui 
other  is  made  up  of  the  free  ends  of  the  seed-leaves  (col 
one  is  in  doubt  as  to  which  is  the  bud  end,  the  entire 
can  be  planted  ;  of  course  only  the  portions  containing 
root  will  grow.  Such  halved  beans,  when  planted  in 
with  the  whole  beans,  will  demonstrate  that  they  wil 
little  quicker  than  the  normal  beans,  doubtless  due 
ease  in  taking  up  the  content  of  water.  The  plant 
beans,  however,  soon  pass  the  plants  from  the  halved 
the  course  of  three  weeks  are  in  every  way  larger.  At ' 
the  former  plants  are  in  bloom,  the  others  are  only  g 
buds.  The  plants  from  whole  beans  produced  stem 
inches  high,  while  the  halved  beans  gave  plants  only  f< 


This  experiment  indicates  a  line  of  work  to  reduce 
the  common  and  lima  sorts  to  bush  varieties  and  any 
the  dwarfage  of  which  may  result  in  plants  of  increase<3 

In  the  second  place,  it  emphasizes  the  value  of  a  la 
food  substance  in  the  seed  and  the  importance  of  select 
are  well  provided  in  this  respect.  Large  seeds  othej 
equal,  are  superior  for  plant  production,  because  they 
percentage  of  material  for  the  plant  to  use  while  gett 
the  soil  and  air. 

A  similar  study  was  made  of  corn,  in  which  it  was 
large  part  of  the  starchy  material  may  be  removed,  an< 
if  uninjured,  will  begin  growth  much  quicker  than  in  i 
It  teaches  the  lesson  of  the  advantage  of  rapid  access  c 
center  of  the  seed,  and  suggests  that  for  large,  hard  s( 
practicable  to  slightly  mutilate  the  outer  portion,  so  tl 
may  be  materially  hastened. 
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t  the  Ampdopsis  cordata^  kindly  furnished  by  Pro- 
an,  of  Ohio  University,  have  been  grown  for  two 
Ilis  plants  upon  the  greenhouse.  They  are  rapid- 
with  a  foliage  resembling  the  smooth-leaved  grapes, 
Jiarm  of  holding  on  and  remaining  green  for  a  month 
3  of  the  American  ivy  have  become  discolored  and 

same  species  were  sown  in  the  greenhouse  and  the- 
is  spring  in  the  Experiment  grounds.  These  made  a 
I  are  ready  for  setting  as  piazza  covers  the  coming 
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OENERAI.  REVIEW. 

1  of  1901  was  not  marked  by  any  unusually  destructive 
on.  Some  forms  became  abundant  for  a  time,  and 
\ ;  but  the  threat  was,  in  most  instances,  not  fulfilled, 
se  was  there  any  wholesale  destruction.  Yet  the  aggre- 
s  been  nearly  as  large  as  usual,  some  crops  suffering 
ers  suffered  less. 

>rological  conditions  were  peculiar.  The  spring  was  late, 
;,  retarding  vegetation  and  favoring  the  development  of 
;  lice.  Then  came  a  period  of  hot,  dry  weather,  which 
jture  and,  in  turn,  checked  the  growth  of  crops.  The 
i  of  the  early  insects  was  also  stopped,  to  the  advantage 
ther  different  series.  When  the  drought  was  finally 
3ture  became  excessive,  and,  in  some  localities,  caused 
ich  injury  as  its  lack  had  previously  done.'  Conditions 
»re,  irr^ular  and  abnormal,  and  a  corresponding  irregu- 
>served  in  the  insect  occurrences.  So,  while  the  preced- 
presses  the  general  condition,  not  all  parts  of  the  State 
affected,  some  having  no  excess  of  rain  at  any  time, 
did  not  get  all  the  drought.  Insects  are  very  sensitive 
:)ndition8,  and  it  is  quite  probable  that  some  of  the  un- 
ifferences  in  local  abundance  or  distribution  may  be 
)und  to  be  due  to  even  a  slight  variation  in  climatic 


CaterpillArs. 

b  most  characteristic  features  of  the  season  was  the  in- 
rtain  species  of  caterpillars,  which,  always  more  or  less 
ime  this  summer  in  destructive  swarms.     Others,  ordi- 
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narily  rare,  occurred  in  such  notable  numbers  that  t 
attention,  and  many  species  were,  in  consequence,  sent  ■ 
ment  for  information. 

Fall    "Weli-^Wonu. 

The  most  prominent  of  these  was  the  * '  fall  web-worr 
late  summer  and  early  fall,  stripped  the  leaves  from 
shade  trees,  defoliated  shrubs  and  vines,  and  made  itsi 
by  crawling  into  all  sorts  of  unexpected  places  or  droppi 
walking  beneath  infested  trees. 

This  increase  was  not  entirely  unexpected.  For  ti 
past  I  had  noticed  a  general  occurrence  of  late  nest^, 
1901,  I  found  an  unusual  number  of  moths.  I  was  i 
therefore,  to  note  early  in  August  the  beginnings  of  ni: 
on  my  fruit  trees  and  on  the  i^hade  trees  of  the  city, 
at  first  upon  picking  off  the  leaves  or  small  shoots  i 
webs  became  visible,  and  for  a  week  or  two  anywhere 
half  a  dozen  colonies  were  destroyed  every  day  on  aim 
other  than  peach.  Yet  the  colonies  kept  coming,  and 
all  the  trees  a  heavy  dose  of  arsenate  of  lead.  That  settb 
and  all  the  later  colonies  were  killed  off  as  soon  as  they 
not  another  web  developed  on  any  of  my  trees. 

The  story  from  other  portions  of  the  State  was  the 
very  few  persons  realized  the  extent  of  the  increase  un' 
were  covered.  Then  came  a  feeble  attempt  to  bum  ou1 
but  though  this  method  does  very  nicely  where  nests 
and  no  tree  has  more  than  one  or  two,  it  fails  practi< 
entire  tree  is  spun  up.  The  torch  in  such  cases  is  lial 
least  as  much  injury  as  the  caterpillars  could  do  if  left  i 
By  the  middle  of  September  curious  sights  appeared 
bare  of  foliage  as  in  mid-winter,  with  wilting  apples  orj 
about ;  vines  with  leaf  stalks  projecting  from  the  ste 
shred  of  leaf  tissue  left,  and  shade  trees  bare,  or  festoo 
and  abandoned  nests. 

Not  all  kinds  of  trees  were  equally  infested,  and,  ai 
trees,  peach  escaped  almost  altogether.  Conifers  wer 
and  some  varieties  of  maple  suffered  little.  So,  the  i 
not  equally  bad  everywhere,  and  locally  only  isolates 
be  much  infested. 

During  September,  demands  came  for  informatio 
remedial  measures  and  inquiries  concerning  probabil 
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^as  then  too  late  to  adopt  destructive  measures,  because 
re  practically  full  grown,  and  had  scattered.  From  the 
e  end  of  September  they  were  crawling  about  everywhere, 
uch,  but  evidently  seeking  a  place  to  spin  a  cocoon. 


ProbabiUties. 

•  quite  safe  to  prophesy  concerning  an  insect  for  a  year 
.  judging  from  past  history  and  from  observations  made, 
to  predict  that  the  crop  of  1902  will  be  much,  smaller 
1901.  Parasites  in  great  numbers  were  observed  in  and 
sts.  I  watched  one  specimen  of  Pimpla  for  nearly  an 
;  which  time  she  examined  almost  every  larva  in  the  web 
egg  in  most  of  them.  Some  were  rejected  for  reasons 
not  discover,  but  no  egg  was  laid  before  the  caterpillar 
idly  scrutinized. 

became  epidemic  among  the  insects  late  in  the  season, 
il  dying  caterpillar  could  be  observed  even  in  August,  and 
ptember  dead  specimens  were  not  at  all  uncommon, 
^nd  of  the  month,  dead,  dying  or  mummied  examples 
•y  fence,  tree  and  shrub,  and  additions  were  constantly 
number  of  moribund  subjects. 

Remedial  Measures. 

►-worm''  is  a  chewer  of  food,  or  mandibulate,  and  feeds 
i  tissue.  If  we  poison  this  the  caterpillar  eats  of  it  and 
contains  the  essence  of  our  practice  against  the  insect ; 
Lirely  effective,  applications  should  be  made  as  soon  as  it 
nests  are  to  be  abundant.  Theoretically,  the  first  brood 
m  the  eggs  in  spring  should  find  the  foliage  thoroughly 
[t  is  almost  as  well,  however,  to  defer  action  until  the 
las  gotten  pretty  well  along,  as  a  thorough  application 
is  likely  to  be  more  generally  effective  than  one  made 
:  the  second  brood,  spraying  should  be  made  as  soon  as 
ionies  begin  to  show  in  any  number, 
jd  arsenate  of  lead  and  Bowker's  **  Disparene,"  which  is 
it,  with  exc  Uent  effect.  The  mixture  was  strong — about 
n  five  gallons  of  water — but  I  did  not  harm  even  the 
3  foliage.  On  orchard  trees  Paris  green  will  be  cheaper, 
irden  I  strongly  recommend  the  arsenate  of  lead. 
80 
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As  many  inquiries  have  been  made  concerning  thi 
defoliation  on  the  trees,  it  may  be  added  that  Dr.  Ha 
anticipate  any  permanent  injury.  The  leaves  were  fi 
most  caseSj  their  functions  bad  been  pretty  well  compk 
destruction  did  not  leave  the  tree  much  the  worse, 
affect  the  maturing  of  such  crops  as  were  borne  by  the 

White-Spotted  Tamock  Moth. 

Another  common  species  that  occurred  in  unusual 
the  white-spotted  Tussock  or  Vaporer  moth.  The  prei 
with  its  shining  red  head,  its  prominent  black  hair  per 
coral-red  warts  on  its  yellow  body  and  thick  paint  1 
back,  was  seen  everywhere  in  city,  town  and  villag 
attacked  a  great  range  of  plants.  At  Riverton  thej 
Cannas  on  the  Dreer  nurseries,  and  it  required  promp 
action  to  destroy  them.  The  species  did  not  become 
orchards,  for  there  our  native  birds  keep  it  in  check,  1 
area  of  sparrow  domination  it  liourished. 

Some  complaint  was  made  of  an  irritant  poisoning 
caterpillar^  and  this  was  partly  based  on  facts.  The  hi 
is  used  to  form  part  of  its  own  cocoon,  and,  to  facili 
interlacing,  some  of  it  is  spurred  or  barbed.  A  roug 
the  individual,  and  a  rubbing  of  any  of  these  barb 
hairs  into  the  fckin,  will  set  up  an  unpleasant  itchin 
last  for  a  day  or  only  a  few  minutes.  Rarely,  with  t 
there  any  swelling  resembling  hives. 

There  are  two  broods  of  this  species,  and  the  last,  v 
in  September,  was  most  troublesome.     Again  there  \ 
for  remedies,  and,  long  after  there  was  any  chance  of 
anything,  trees  were  banded  with  cotton  and  the  like. 


•  ir,? 


Ml' 


Probabilities. 

The  prediction  made  for  the  *'fall  web- worm''  appl 
to  this  species  also.  There  was  also  an  epidemic  disea 
so  universal  and  quite  different  in  character.  Its  effect 
the  larval  tissues  to  a  soft,  pasty  mass,  and  many  cate 
be  seen  in  early  September,  hanging  limp  and  lifeless, 
position  only  by  a  pair  of  the  feet,  which  were  hooked  J 
surface  on  which  they  rested.     Parasites  were  also  p. 
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>eariDg  to  be  attacked.  Out  of  thirty  or  forty  speci- 
)  pupae  gathered  at  one  time  from  one  fence,  not  one 
adult,  and  from  nearly  all  Hymenopterous  parasites  were 
theless,  egg  masses  were  quite  numerous  late  in  Septem- 
possible  that  there  will  be  trouble  next  summer. 

Remedies  and  Preventives. 

is  species  winter  work  is  practical  and  may  be  made 
The  egg  masses  are  prominent  and  so  easily  recognized 
nyone  can  be  directed  to  gather  and  burn  them.  This 
ill  be  very  few  larvse  of  the  first  brood  the  season  fol- 
en  the  larvae  do  come  in  numbers,  arsenical  poisons  are 
)rescribed  for  the  preceding  species. 
dnx, — ^This  insect  was  described  in  the  report  for  1900 
on  of  our  State  recorded.     During  the  season  of  1901  it 

held  its  own  but  has  added  new  territory.  The  cater- 
ccur  throughout  South  Jersey,  not  only  in  or  near  towns, 
tskirts  of  and  in  the  pines,  where  Oatcdpa  is  not  uncom- 
New  Lisbon  the  trees  in  late  August  had  not  a  leaf  re- 

at  Several  other  points  the  same  appearance  was  noted, 
ay  of  October  half-grown  caterpillars  were  received  from 
ndicating  a  very  late  brood  compared  with  the  Burling- 
M718,  Most  of  these,  however,  it  wag  later  reported, 
e  result  of  a  fungus  disease. 

I  the  spread  northward,  along  the  Delaware,  has  been 
pid,  the  eastward  journey  through  the  central  and 
on  seems  to  be  much  slower.  Though  I  looked  carefully 
t  in  the  nurseries  on  the  costal  region,  no  trace  was 
cal  observers  have  seen  nothing  of  it.     The  nearest  ap- 

Atlantic  shore  is  Manchester  or  Lakehurst,  in  Ocean 

ck  Moth. — ^About  mid-summer,  complaints  of  the  **horn- 
from  tomato-growers  all  over  South  Jersey ;  and  this 
»tened  injury.  There  was  considerable  foliage  devoured 
nts  were  really  destroyed  ;  but  in  most  cases  growers 
nd-picking,  or,  when  the  fruit  was  not  too  far  advanced, 
irsenites.  After  the  middle  of  August  little  was  heard 
illars ;  but  the  moth  became  commonly  noticed.  On 
Dickerson  brought  in  about  twenty,  which  were  taken 
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along  the  bridge  crossing  the  Raritan,  at  New  Bru 
could  have  taken  more  than  as  many  more  without  d 

It  may  be  noted,  incidentally,  that  arsenate  of  lead 
form  of  arsenical  poison  to  use  on  tomatoes. 

SwcdloW'Tail  Butterfiiea. — Among  the  rarer  caterpillfi 
in  unusual  numbers  during  the  summer,  those  of  fou 
swallow-tail  butterflies  attracted  considerable  attent 
common  was  the  one  feeding  on  parsley,  carrots  and 
plants,  and  this  is  the  larva  of  the  asterias,  or  bla 
having  an  oblique  bar  of  yellow  spots  on  all  the  wing 

The  second  species  was  larger,  with  a  swollen  fon 
transverse  mark  back  of  the  head,  and  two  eye-lil 
sides.  This  feeds  on  magnolia,  sassafras  and  a  m 
garden  plants.  It  is  the  larva  of  the  tumuSy  or  yell 
in  which  the  wings  have  a  broad,  black  margin. 

The  third,  and  least  common,  is  a  peculiar  gra^ 
mottled  form,  larger  than  either  of  the  others,  and  wj 
gardens,  on  fraxinella  and  other  ornamental  plants, 
of  the  cresphontes  butterfly,  larger  than  either  of  th 
with  crossed  yellow  bars  on  the  wings.  This  species  i 
to  the  southward,  and  its  larva  is  there  known  as  the 
sometimes  doing  considerable  mischief  in  Florida,  or 

On  the  Aristolochia,  or  Dutchman's  pipe,  the  bla 
philenor  butterfly,  with  its  long,  black,  soft  proc 
common,  and  some  of  the  vines  were  almost  or  c 
defoliated.  These  are  scarcely  injurious  species  ;  b 
pillars  were  unusually  numerous  and  really  attrac 
attention,  it  is  deemed  proper  to  mention  them  here. 

One  of  their  peculiarities  which  was  usually  refer 
pendents  was  their  habit  of  protruding  a  pair  of  flest 
behind  the  head,  when  irritated.  These  are  defen 
disagreeable  odor,  which  deters  most  things  from  med 

Plant   liioe. 

This  could  hardly  be  called  a  plant  louse  year,  a; 
able  injury  was  caused  by  some  of  the  species  durinj 
of  the  season.  While  it  was  yet  wet  and  cold  in  t 
affecting  maples  began  to  develop  quite  raidly  ;  Noi 
pecially,  became  badly  infested  and,  in  some  of  the  < 
**  honey  dew  "  appeared  on  the  sidewalks  beneath 
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lies  developed  with  their  hosts  and  kept  them  down 

numherd  until  the  arrival  of  hot,  dry  weather  put  a 

injury. 

^jtse. — Currants  became  quite  seriously  infested  locally, 

others,  the  row  of  bushes  in  my  own  garden  became 

I  had  kept  rather  a  close  watch  early  in  the  season, 
th  found  the  winter  eggs  where  I  had  noted  the  first 
the  day  before,  the  position  of  the  insect  giving  me  an 
place  where  its  mates,  then  in  the  egg  stage,  could  be 

proved  to  be  on  the  terminal  shoots  near  the  buds. 

the  life  history  of  the  insect  for  a  few  generations,  until 
[lemies  and  the  increasing  dry  heat  caused  it  to  prac- 
►ear.  But  the  currants  had  suffered  considerably  and 
re  their  crop  properly.  The  leaves  began  to  blister  as 
rst  louse  began  feeding  and  continued  until,  on  many 

sound  leaf  remained.  The  material  gathered  in  this 
•e  used  at  some  future  time,  when  the  work  can  be 

—Comparatively  few  apple  lice  appeared  this  year,  but 
oint  to  a  more  general  occurrence  next  season,  if  the 
Ltions  do  not  interfere,  and  in  some  localities,  even  this 
as  noticeable  injury,  as  will  be  seen  by  referring  to  the 
L  the  Crop  Bulletin.  On  trees  where  no  aphid  s  were 
in  the  season  a  considerable  scattering  appeared  in 
iposition  is  yet  in  progress  at  the  date  of  this  writing, 
mises  to  be  quite  a  crop  of  eggs  before  it  is  completed. 
;inning  of  November  the  apple  trees  in  the  Experiment 
more  eggs  than  ever  before  in  its  history. 
le  Lice  have  not  been  nearly  so  abundant  in  the  orchard 
3ery  ;  in  fact,  colonies  are  exceptional  as  compared  with 
]rat8egas  is  really  the  only  plant  upon  which  I  have 
n  numbers,  and  on  this  only  in  nurseries.  It  is  one  of 
t  is  readily  df^stroyed  by  fumigation  except  in  the  egg 
i  practically  none  in  heavy  or  clayey  soil  as  compared 
found  in  lighter,  sandy  land. 

Lice  have  become  of  importance,  because  delivered 
B  of  young  plants  in  some  other  States.  The  species 
;hout  the  southern,  sandy  counties,  and  has  at  times 
elds  in  Ocean,  Cape  May  and  Camden  counties.  It  is 
►robable  that  it  occurs  in  all  the  strawberry-growing 
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sectionR  of  South  Jersey,  though  it  has  never  done  such  ir 
credited  to  the  species  in  Delaware  and  Maryland. 

To  inform  our  growers  on  this  subject,  and  also  conce 
strawberry  leaf-roller,  whose  life  history  I  had  completed  e 
since,  Bulletin  No.  49  was  prepared  and  distributed  in  Mai 

Melon  Lice. — At  one  period  in  July  it  seemed  as  if  there 
a  serious  invasion  by  this  pest,  and,  as  a  matter  of  fact,  6< 
were  actually  injured  ;  but,  the  danger  passed,  the  insects 
in  number  quite  suddenly,  and  nothing  was  seen  of  them  1 

Tlie  Cherry  Louse  appeared  in  great  numbers  early  in  t 
throughout  the  State  and  did  serious  injury  to  the  cro 
Throughout  the  month  of  June  complaints  were  received,  t 
cially  in  the  northern  sections,  fruit  would  not  ripen  or  wa 
caused  to  drop  on  account  of  the  injuries  due  to  these  pes 
curled  up  the  ends  of  the  shoots,  massed  on  the  fruit  i 
even  on  the  fruit  stalks,  sucking  the  juices  to  weaken  the 
coating  foliage  with  honey  dew  to  choke  it.  The  usual  ^ 
fungus  appeared  promptly,  and  altogether  the  trees  were  a 

Plum  trees  sufEered  to  some  extent,  but  not  nearly  so  mm 
Peach  escaped  very  easily.  On  the  latter  no  real  injury  wi 
though  some  shoots  were  curled  and  twisted. 

WooUy  Maple  Louse. — Besides  the  ordinary  plant  louse  < 
to  which  reference  has  been  already  made,  a  woolly  specie 
locally  abundant.  A  correspondent  from  Vineland  sent  i 
early  in  July,  of  which  he  says  :  **  They  rained  down  upor 
and  shoulders  of  a  company  of  people  yesterday  while  sittin 
maple  tree  (A.  dasycarpum).  The  ground  under  the  tree 
piazza  roof  and  floor  were  pretty  well  strewn  with  them,  i 
wings  and  could  fly ;  but  I  was  unable  to  find  a  speci 
wings  this  morning."  Reports  from  other  sections  at  i 
same  time  indicate  that  this  early  part  of  July  is  the  pe 
general  migration  of  the  winged  forms.  There  was  no  f  urtl 
mal  increase,  and  the  species  was  not  again  reported. 

Phylloxera  on  Hickory, — From  Morris  and  Cumberland 
complaints  came  of  curious  growths  on  hickory  leaves  a 
causing  the  foliage  to  shrivel,  turn  brown  and  to  seriously 
tree.  In  one  case  the  statement  was  that  the  trees  had  bee 
for  several  years  past.  The  abnormal  growths  were  galls,  i 
species  of  Phylloxera  which  is  very  common  locally  on  the 
hickory  sprouts.  The  galls  are  soft,  bladder-like,  and  the  : 
face  is  closely  set  with  the  yellow,  black- winged  lice. 
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aware  that  the  life  history  of  this  species  has  been  corn- 
Led  out,  and  can  make  no  present  suggestions  as  to  reme- 
nt. 

Tli«  P«A-I«oiMe. 

;t  has  not  caused  so  much  injury  in  New  Jersey  as  it  did 
id  this  was  for  several  reasons.  First,  the  season  was 
insect  and  favorable  to  the  plants ;  cold,  wet  weather 
1  development  of  the  Aphid,  and,  though  it  also  delayed 
)f  the  peas  somewhat,  the  insect  never  really  made  up  its 
he  vines  were  all  the  better,  the  earlier  varieties  making 
y  heavy  crops.  A  second  reason  was  that  many  growers 
e  suggestion  made  in  my  last  report,  and  planted  no 
arc  much  after  June  15th.  Those  who  risked  a  later 
nained  practically  unharmed  because  of  the  weather  con- 
idy  referred  to.  Thirdly,  many  of  those  who  grew  oats 
r  late  fodder  last  year,  substituted  some  other  crop  in 
peas.  On  the  College  Farm  late  peas  were  abandoned 
K5ause  of  the  injury  suffered  during  the  two  seasons  last 
this  was  good  practice  was  indicated  by  the  fact  that  in 
aber  a  row  of  late  peas,  planted  for  another  purpose,  was 
'uined  by  the  swarms  of  lice.  The  crops  maturing  by  the 
une  were  unharmed.  Finally,  where  peas  were  grown 
a  systematic  warfare  was  waged  against  them,  and  this 
tul.  It  was  indicated  last  year  that  two  growers  who 
le  acreage  of  peas  had  practically  solved  the  problem  of 
ealing  with  this  insect ;  but  they  were  not  quite  ready  at 
)  publish  results.  The  machinery  employed  has  now 
ted  by  patents,  and  no  further  secrecy  is  maintained, 
are  Mr.  Asher  Brakeley,  of  Bordentown,  and  Mr.  Joseph 
[  Freehold.  The  former  grows  about  500  acres  of  peas, 
)out  1,000,  and  in  each  case  the  product  is  canned,  can- 
Bg  from  the  middle  of  June  through  most  or  all  of  July. 
iy  Mr.  Asher  Brakeley  gave  an  exhibition  of  the  working 
ines  on  a  30-acre  field  near  Bordentown,  to  which  he  was 
b  to  invite  me.  At  this  date  there  were  few  insects  on 
tnd  spraying  was  hardly  a  necessity  except  as  it  prevented 
o  growth  from  a  sudden  increase,  and  barred  the  occur- 
le  numbers  altogether.  It  was  said  that  the  lice  were  at 
seks  later  than  in  1900,  when  the  fields  were  swarming 
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at  this  date,  and  the  crop  harvested  on  the  10th  had  be 
much  injured. 

Mr.  Asher  Brakeley  disputed  the  suggestion  that  the  wii 
came  to  the  pea  fields  from  clover.  He  has  watched  the 
three  years  and,  when  it  first  came,  lost  considerable  mi 
This  year  he  again  watched  the  vines  closely,  and  inst 
partners  and  workmen  to  also  watch  and  report  the  first  i 
of  any  louse  on  the  vines.  There  is  no  clover  within  seven 
yards  of  the  pea  fields,  and  no  large  fields  of  clover  are  \ 
a  mile. 

The  first  insects  noticed  were  wingless ;  all  the  watche 
this,  and  all  agree  further,  in  the  statement  that  no  wii 
had  been  on  the  fields  this  season.  There  certainly  we 
the  13th  of  June,  so  far  as  I  could  find,  but  I  would  i 
accept  too  positively  the  claim  that  none  had  been  there  c 
season.  It  is  so  easy  to  overlook  the  few  migrants  that 
before  they  are  expected  and  disappear,  leaving  scattere( 
form  the  little  colonies  which  are  afterward  discovered  as  £ 
ances.  That  fields  are  very  unequally  infested  is  a  comn 
^nce.  Mr.  Brakeley  further  abserts,  and  in  this  he  is 
correct,  that  he  has  had  fields  of  clover  adjacent  to  peas  a 
latter  were  practically  free  from  lice,  while  other  fields,  d 
any  clover  patch,  were  practically  destroyed.  It  is  a 
that  there  has  been  no  complaint  in  New  Jersey  of  any 
injury  to  clover.  It  is  possible  that  the  life  cycle  of  the  ii 
State  is  somewhat  different  from  that  recorded  by  Professc 
in  Maryland,  the  difference  being  due  to  latitude,  but  fro 
cal  standpoint  this  does  not  seem  to  be  material.  The  i 
here  given  are  from  the  *' Rural  New  Yorker,''  and  wer 
from  photographs  made  for  Prof.  Sanderson,  of  Delawar 
also  at  the  trial,  and  who  wrote  an  account  of  it  for  the  j 
mentioned.  Each  sprayer  consists  of  an  oblong  tank  hoi 
100  gallons.  It  is  of  wood,  lined  with  zinc,  and  divided 
into  two  compartments  to  prevent  too  much  splashing.  Ii 
is  a  single-action  force-pump  with  six-inch  stroke,  geared 
a  chain  and  sprocket  giving  four  revolutions  of  the  pun 
one  of  the  wagon-wheel.  A  pressure  of  30-35  pounds  is  < 
this  way.  The  pump  is  entirely  inside  the  tank,  and  th 
one  wheel  only.  This  makes  even  driving  rather  hare 
pump  rather  diflBicult  to  get  at  in  case  of  accident.     Belo^ 
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Fig.  2. 

Spraying  a  pea  field ;  upper  figure  shows  the  Brakeley  Sprayer  in  action ;  lowe 
tank  for  spraying  mixture.     (From  Sanderson  in  the  "  Rural  New 
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igging  of  iron  tubes  and  rods,  which  may  be  raised  or 
fill  by  means  of  a  lever. 

ines  spray  three  rows  at  one  time,  and  twenty-one  nozzles 
so  that  an  adjusted  series  of  seven  sprays  each  row  of 
machine  moves  along.  For  each  row  there  is  a  series  of 
ibes,  two  of  which,  when  the  machine  moves  along,  run 
tee  of  the  ground  in  such  a  way  that  they  pick  up,  by 
,  every  plant  that  is  lodged.  These  tubes  rise  and  narrow 
)  that  the  vines  are  at  once  lifted  and  brought  toward  the 
5  row.  Similar  solid  rods,  also  spreading  anteriorly  and 
o  the  centre,  engage  the  vines  and  keep  them  erect,  so, 
pass  the  nozzles,  they  are  as  nearly  upright  as  they  can 


es  are  of  the  '*  Bordeaux ''  type,  throwing  a  fan-shaped 

5  is  directed  straight  down,  one  from  the  top  is  directed 

:>ther  backward.     On  each  side  are  two  nozzles,  adjusted 

different  angles,  so  that  every  part  of  the  vine  is  hit 

between  the  carrier  guides.     Thin,   sloping  boards  at 

the  carriers  receive  any  lice  that  are  knocked  off,  and, 

s  wet  with  the  spray  mixture,  the  specimens  receive  a  full 

machine  is  carefully  adjusted  to  match  the  planter  used 

a  the  peas,  and  as  the  sprayer  follows  the  exact  route  of 

in  every  case,  the  adjustment  to  the  rows  is  perfect  and 

torn. 

lines  used  by  Mr.  Joseph  Brakeley  differ  somewhat.  They 
iwo  rows  at  a  time,  because  his  planters  are  so  adjusted  ; 
aaft  is  geared  to  both  wheels,  which  makes  even  driving 
the  pumps  are  entirely  above  the  tank,  making  them 
able  at  all  times  in  case  of  need. 

irial  used  is  Good's  potash  whale-oil  soap,  No.  3,  one 
K  gallons  of  water,  and  all  those  concerned  agree  that  it 
effective  and  absolutely  harmless  to  the  vines  under  all 
es.  It  kills  wherever  it  touches  ;  but,  of  course,  with 
58t  machinery,  some  specimens  will  escape,  especially  at 
>re  the  method  of  vine  growth  protects  specimens  lodged 
t,  but  vines  once  sprayed  are  safe  for  ten  days  thereafter  ; 
pt  for  the  very  latest  varieties,  one  spraying  is  sulBScient 
m  through.  So,  while  the  number  of  lice  on  the  thirty- 
is  not  in  any  way  a  menace  to  the  crop  on  June  13th,  it 
:hat  a  few  days  more  might  bring  an  increase  suflBcient  to 
rdening  of  the  pods  and  consequent  check  to  growth. 
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Therefore,  the  vines  were  thoroughly  sprayed,  and,  durin 
weeks  required  thereafter  to  bring  them  to  maturity,  there 
suflScient  increase  to  cause  injury. 

During  the  first  year  or  two,  many  kinds  of  insecticides 
experimentally  before  deciding  on  the  soap.  The  kerosen 
was  favored  as  the  most  promising  at  first ;  but  it  was  J 
when  the  mixture  was  strong  enough  to  kill  the  lice,  it  ^ 
ous  to  the  plants  ;  when  safe  for  the  plants,  and  put  on  dm 
mer  day,  the  kerosene  volatilized  before  it  injured  the 
soap  mixture  proved,  after  all  trials,  to  be  the  best,  and  wt 
So,  before  deciding  upon  the  nozzle,  the  various  types  i 
market  were  tested.  The  Vermorel  and  its  modificatioi 
jected,  because  they  could  not  be  readily  cleaned  when  c 
cause  the  amount  of  spray  could  not  be  easily  regulated,  a 
for  close  work  the  hollow  cone  of  spray  covered  too  mu< 
The  Bordeaux  nozzle  is  more  wasteful ;  but  a  good  suppl 
rial  is  a  desideratum,  and  the  supply  is  easily  regulated.  I 
cleared  while  the  machine  is  in  motion  by  simply  turning 
ing  stop  or  valve  at  its  mouth,  and  the  fan-shaped  spray  ( 
the  surface  desired,  so  that  the  vines  get  practically  all  tl 
that  is  sprayed.  It  takes  about  50  pounds  of  soap  to  spr 
of  vines — that  is,  300  gallons  of  mixture.  One  machine 
about  five  acres  when  run  by  a  proper  man,  and  when  th 
material  is  brought  to  the  ground  ready  mixed.  The  field 
treatment,  though  called  thirty  acres,  had,  actually,  only  t 
acres  full  in  vines.  Six  machines  began  work  at  eight  o'c 
and  finished  a  little  after  three  p.  m.,  making  four  acres  i 
six  hours. 

The  soap  costs,  in  barrel  lots,  two  and  one-half  to  thre 
pound.  They  average  it  three  cents,  delivered  at  Border 
it  is  mixed  at  the  edge  of  a  stream,  where  a  farm  tractioi 
geared  to  a  pump.  The  soap  is  dissolved  in  a  definite 
water,  and  a  certain  measured  quantity  is  dumped  into 
wagons.  These  carry  200  gallons,  and  are  rapidly  filled  bj 
pump.  The  mixture  becomes  very  eflPectually  stirred  ii 
and  during  the  drive  to  the  field.  Each  supply  wagoi 
spraying  machines.  The  tanks  are  set  high  up,  over  the 
ordinary  box- wagon,  and  the  machines  are  filled  by  a  lai 
tached  to  a  faucet  at  one  end.  The  cost  per  acre  varies 
$4,  according  to  circumstances.  Mr.  Asher  Brakeley  has  o 
invested  in  his  spraying  outfit.     His  bills  per  day,  when  i 
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it  work,  amount  to  $50  or  over,  and  anywhere  from  $3  to 
to  the  cost  per  acre  of  raising  the  crop  ;  yet  the  gentle- 
Bive  done  it  seem  to  think  that  it  pays, 
mts,  it  is  definitely  proved  that  where  peas  are  grown  on 
le  the  insect  can  be  kept  in  check  by  using  proper  ma- 
[  material,  and  injury  to  the  crop  can  be  prevented.  It 
ved  that  as  a  destroying  agent  whale-oil  soap  of  the 
ity  is  satisfactory  at  the  rate  of  one'  pound  in  six  gallons 
This  latter  point  may  be  made  useful  in  treating  garden 
lall  areas  on  which  the  expensive  outfit  above  decribed 
)e  profitably  employed.  Small  or  garden  areas  can  be 
b  a  knapsack  sprayer,  while  areas  an  acre  or  more  in  ex- 
[uire  a  barrel  or  other  tank  machine  upon  which  a  pump 
t  least  two  lines  of  hose  can  be  mounted, 
t,  spra3dng  field  peas,  planted  for  fodder,  must  be  consid- 
tical,  and  this  crop  should  not  be  planted  for  late  forage. 
Qmendations  concerning  the  brush-and-cultivator  method,- 
1  the  last  report,  have  lost  nothing  of  their  usefulness. 
.  Brakeley  have  not  found  them  prjwtical  on  their  land 
their  special  conditions.  With  other  surroundings, 
and  smaller  area,  this  may  prove  to  be  the  best  avail- 
l. 

SCALES. 

cts  attract  attention  everywhere,  and  a  greater  number  of 
now  received  at  the  Station  than  ever  before.  Of  course, 
Qicious  form  that  most  of  the  correspondents  are  seeking, 
3  often  they  prove  successful  in  their  search.  But  there 
hers,  and  perhaps  the  most  common  form  is — 
r-SheU,  Barh'Louse.  —This  seems  to  have  a  greater  range  of 
than  any  other  native  species,  and  has  been  several  times 
injurious  to  young  apples.  But  it  is  much  more  destruc- 
trees,  and  finds  its  best  opportunities  for  development  on 
shade  trees  and  ornamental  garden  plants.  Poplar  and 
jtimes  become  completely  coated  with  it ;  lilac  is  often 
nders,  rhododendron,  Rose  of  Sharon,  and  a  great  variety 
re  sometimes  seriously  injured.  In  orchards  it  does  not 
t  surroundings,  and  yields  quite  readily  to  insecticide 
\  made  early  in  its  development — i.  «.,  the  larval  or  re- 
age.  Its  development  is  slow,  there  is  only  one  brood, 
it  season  males  were  not  noted  until  the  last  days  of  July. 
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This  indicates  the  middle  of  August  for  the  beginniug  of  o 
by  the  females.  It  also  suggests  that  if  two  sprayings  at  si 
vals  could  be  made  at  this  period — say  July  25th  and  Au 
with  either  whale-oil  eoap  or  kerosene  emulsion,  a  good  efi 
be  produced  by  killing  oflP  the  males,  and  thus  preventin 
tilization  of  the  females.  The  soap  should  be  about  one 
four  gallons  ol  water,  or  stronger  on  hardier  plants,  up  to  ( 
in  two  gallons  of  water.  The  kerosene  emulsion  may  be  th 
soap  formula,  used  one  part  in  ten  of  water,  or  the  mecha 
ture,  using  10  per  cent,  of  kerosene.  Of  the  two,  the  lat 
ferable,  and  is  less  likely  to  cause  injury  to  susceptible  tre€ 

Euonymtis  Scale, — This  is  allied  in  appearance  to  the  o 
scale,  and  has  been  frequently  complained  of  by  gardeners 
ers  of  ornamental  plants.  During  the  season  of  1901,  J 
Hamlin,  of  Haddonfield,  kindly  supplied  me  with  materia 
at  intervals  of  a  few  days,  whereby  I  was  enabled  to  folic 
velopment  of  the  species.  It  appears  that  there  are  t^ 
pupse  of  the  males  occurring  early  in  July,  the  adults  1 
being  numerous  on  July  13th.  Larvae  appeared  about  t 
the  month  and  during  early  August.  The  material  accum 
notes  made  will  be  worked  over  as  soon  as  possible,  and 
either  in  a  bulletin  or  in  a  future  report  of  this  departmen 

Tulip  Soft  Scale. — This  insect,  while  not  so  conspicuousl} 
as  it  was  two  or  three  years  ago,  was  disgustingly  common 
0U8  points  throughout  the  State.  For  some  reason,  its 
were  much  more  abundant  than  usual,  and  attracted  swan 
wasps  and  flies.  Indeed,  it  was  this  feature  that  general 
attention  to  the  trees  and  resulted  in  the  discovery  of  the  i 
The  little,  predatory  caterpillar  to  which  I  called  attenti^ 
vious  reports  was  always  present,  and  in  some  of  the  sai 
me  all  the  scales  had  been  destroyed  by  this  useful  creatui 

The  Rose  Scale, — During  the  season  of  1901  I  received  f: 
berry  and  raspberry-growers  several  lots  of  canes  quite  w( 
with  the  Rose  scale,  Diaspis  Rosas  Bouchd,  complaint  b< 
that  the  new  shoots  were  badly  infested.  As  there  is  n< 
usual  in  a  local  increase  of  the  species,  especially  where 
are  in  dense  rows,  I  attached  no  great  importance  to  the  b 
did  not  even  mention  it  in  my  report.  But  during  the  wi 
mens  kept  coming  in,  and,  from  the  communications  reoei 
apparent  that  the  increase  was  much  more  general  and 
than  had  been  believed. 
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)  assistance  of  Mr.  Henry  PfeiflPer,  of  Cologne,  who  sup- 
:th  specimens  throughout  the  summer,  I  followed  the  life 
he  insect  up  to  the  period  when  egg-la jing  was  general  in 
utline  of  this  life  cycle  will  be  given  elsewhere  at  some 
I.  As  to  the  actual  injury  caused,  opinions  differ;  but 
e  insect  is  of  no  benefit  to  the  plant.  Just  why  the  scale 
ibundant  is  a  problem,  and  until  this  is  solved  it  is  im- 
say  whether  the  increase  will  continue,  or  whether  there 
ompt  return  to  original  insignificance.  At  all  events,  it 
)e  ready  to  deal  with  the  creature  should  the  necessity 
se. 

B  time  has  been  devoted  to  this  insect  than  in  the  recently- 
though  it  has  yet  demanded  more  attention  than  any  one 
;.  It  remains  the  dominant  horticultural  factor  in  certain 
ut  its  extension  into  previously-uninfested  localities  is 
Where  it  has  become  fully  established,  fruit-growers 

the  problem  squarely,  and  have,  generally  speaking,  de- 
bt. 

ir  and  apple  orchards  that  have  been  infested  for  nearly 
I  years  are  yet  bearing  fruit,  and  are  a  long  way  from  de- 

On  these  trees  the  insect  can  be  fought  and  kept  in  check 
I  unreasonable  amount  of  dilBSculty.  The  Keififer  pear, 
is  resistant,  and  bears  without  injury  the  most  radical  in- 
>plications. 

id  plum  succumb  most  readily,  and  are,  at  the  same  time, 
ive  to  insecticide  applicatiop 9,  though  the  former  is  much 
ptible  than  the  latter. 

Q  diflBculty  yet  is  to  bring  growers  to  a  realizing  sense  of 
n  the  insect  before  they  learn  from  actual  experience.  It 
ig,  however,  how  much  attack  some  trees  will  stand  with- 
abing.  It  is  not  even  unusual  for  a  tree,  after  several 
festation,  to  become  entirely  clean  without  any  treatment, 
nain  so  in  the  midst  of  infestation.  These  cases  are  too 
)f  great  present  importance,  but  their  occurrence  indicates 
>ce  of  a  factor  concerning  which  we  are  not  yet  informed, 
^,  at  some  time,  give  us  easier  control  of  the  insect.     The 

spread  from  infested  nursery  stock  has  been  reduced  to  a 

There  are  yet  a  few  local  growers  of  peach  stock  on  a 

I,  chiefly  in  the  northern  counties,  who  probably  distribute 
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.some  infested  trees  ;  but  they  find  it  increasingly  difficul 
of  their  stock.  The  dealers  and  growers  that  send  stock 
:State  or  receive  it  from  outside  points  are  keeping  the  clos 
watch  on  all  their  growings,  and  all  the  larger  establish] 
built  fumigating  houses.  Some  of  them  fumigate  all  sto 
as  a  matter  of  precaution,  and  some  also  fumigate  to  d 
plant  lice  and  other  pests  as  are  often  distributed  witl 
plants.  Others  fumigate  only  when  requested  to  do  so,  ( 
actual  presence  of  some  troublesome  species  makes  it  seei 

I  have  previously  noted  the  fact  that  Osage  orange  1 
frequently  infested,  and  I  have  again  verified  this  as  a  soi 
infestation.     The  hedge  plant  itself  seems  not  to  suffer 
and  that  makes  it  a  continuous  menace  to  the  surroundin 

One  thing  seems  now  fairly  certain,  and  that  is  that  the 
a  menace  to  our  shade  and  forest  trees.  I  have  kept  thii 
in  view,  and,  even  in  sections  where  almost  every  fruit  tr( 
scale,  the  usual  shade  trees  have  remained  exempt.  A  ro^ 
in  an  infested  Osage  orange  hedge  were  completely  free  h 
sect,  though  thousands  of  crawling  larvae  were  round  aboi 
been  for  some  years. 

As  to  methods  of  treatment,  nothing  new  has  deveL 
crude  petroleum  is  not  only  holding  its  own  as  the  best 
agent,  but  its  use  is  extending  continually.  Over  40, ( 
were  used  in  New  Jersey  this  past  yiar,  and  over  1,000  g 
been  used  by  individual  growers.  We  have  over  half  a 
fested  trees  in  the  State,  and  over  half  of  them  were 
,during  the  winter  of  1900-1901. 

Whale-oil  soap  is  used  to  a  considerable  extent  for  sun 
, cations,  and,  more  rarely,  for  winter  work  on  peach. 

The  lime,  sulphur  and  salt  wash  was  used  in  Burling 
by  one  grower  with  excellent  success.  Similar  good  resi 
ported  from  Washington,  by  Mr.  Marlatt,  who  explains  i 
usually  long  period  of  dry  weather  gave  the  insecticide  i 
become  effective.  The  New  Jersey  application  probably  ] 
lar  opportunity,  and  it  is  reasonably  certain  that,  could  ¥ 
a  dry  period  of  three  weeks,  we  could  make  this  Calif  on 
do  equally  good  work  here. 

The  chemical  reactions  are  explained  in  Mr.  Marlati 
somewhat  as  follows :  *  *  The  wash,  as  finally  prepared,  cont 
.  amount  of  calcium  sulphid,  some  of  the  higher  sulphids  > 
i  small  amounts  of  calcium  sulphite  and  a  large  amount 
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;  also  some  of  the  excess  of  calcium  or  lime  is  in  solu- 
jsidue  is  composed  of  lime. 

L  wash  were  applied  to  trees  in  a  dry  climate,  the  various 
3rmed  would  remain  for  a  long  time,  and  only  gradually 
Eventually,  however,  the  calcium  sulphid  would  de- 
st  likely  forming  calcium  sulphate  and  some  hydrogen 
S),  and  the  calcium  thiosulphate  would  decompose,  first 
calcium  sulphite,  which  last  would  oxidize  to  calcium 
he  lime  would  change  to  calcium  carbonate  (Ca  C  Oj) 
j^sulphid  would  break  down,  yielding  sulphur  and  cal- 
I,  which  would,  in  turn,  change  as  above, 
climate  the  calcium  sulphid  and  the  calcium  thiosul- 
soon  leach  out,  leaving  behind  small  amounts  of  cal- 
te  and  a  large  amount  of  lime,  which  would,  in  turn, 
le  calcium  carbonate.  In  this  latter  case  the  tree  would 
7hite  and  appear  to  still  have  the  wash  upon  it,  but,  in 
le  other  than  the  calcium  carbonate  would  be  left."* 
s,  briefly,  that  in  dry  climates  the  wash  decomposes 
giving  off  suffocating  and  poisonous  vapors,  acting  con- 
[)n  the  insects  that  are  covered  by  it.  In  the  presence 
these  compounds  simply  dissolve  out  at  once,  leaving 
loating  of  ordinary  whitewash. 

rlatt's  experiment,  dry  weather  continued  from  March 
e  of  application,  to  April  11th,  a  period  of  eighteen 
effect  of  the  wash  upon  the  scales  began  to  be  noticed 
four  days  after  the  application,  and  increased  continu- 
ter. 

enefit  of  those  who  may  wish  to  use  this  material,  the 
mula  used  by  Mr.  Marlatt  is  given  : 

dO  pounds. 

30     ** 

15       *• 

($0  gallobs. 

re  was  steam-boiled  about  four  hours  and  applied  hot. 
idations  as  to  the  method  of  preparing  the  mixture  vary 
ut  the  following  seems  indicated  :  Slake  half  the  lime, 
ilphur  and  boil  until  thoroughly  dissolved.     Then  slake 

0,  New  Series,  U.  S.  Dept.  Agl.,  Div.  of  Ent.,  p.  35,  note.  The 
de  hj  Mr.  J.  K.  Haywood,  of  the  Bureau  of  Chemistrj,  atd  reported 
Vnej,  Chief  Chemist 
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the  balance  of  the  lime,  add  the  salt  during  the  boil 

solve  it  all,  then  combine  the  two  mixtures  and  boil 

hours  longer. 

It  should  be  added  that,  in  the  vicinity  of  Freehol 

.  i  i^  !]  Schanck,  a  commissioner  under  the  State  law,  servec 

(  il^f  t^^^r  tices  to  clean  trees  from  scale,  where  infested  trees 

f  '*{  1  '^"t  I  suspected  to  exist.     This  had  the  efifect  of  arousing  ii 

*  iHU t^'!  Schanck's  report  is  that  in  almost  every  instance  ow 

trees  responded  readily  when  the  situation  was  expla 


SHADE  TREE   I1ISEGT8. 

A  number  of  species  that  come  naturally  under  th 

been  elsewhere  referred  to ;  but  there  are  some  oth 

noticed. 

Id,  The  first  of  these  is  the  Elm-leaf  beetle,  which  has 

from  its  temporary  check,  due  to  the  epidemic  disea 

three  years  last  past.     The  insects  were  very  abundai 

only  at  New  Brunswick,  but  in  other  parts  of  the  S 

■t    Ij  I '''  '  *  places  the  foliage  was  completely  destroyed  or  so  br 

'    j5.jll  |r  figured  as  to  be  an  eyesore  and  of  no  use  to  the  tree 

."'lii  1  *  '*'  admitted  of  a  new  start  of  foliage,  and  enough  was 

the  trees  safely  into  the  winter.     There  was  no  trace 

tial  second  brood  of  the  beetle  at  New  Brunswick  ;  i 

foliage  much  eaten  by  the  midsummer  beetles ; 

seemed  anxious  to  be  out  of  the  way  as  soon  as  pc 

little  was  seen  of  them.     No  change  has  been  made 

treatment,  and  nothing  more  reliable  or  effective  ihi 

sprays  has  been  discovered.     The  effort  seems  now 

the  direction  of  securing  more  effective  machinery. 

The  Wood  Leopard  Moth  is  spreading  slowly,  but  i 
injurious  as  it  has  been  in  its  older  locations.  Th 
nearly  so  abundant  at  the  electric  lights  in  the  citie 
are  not  dying  off  as  in  the  past.  At  New  Bruns^ 
over  the  city,  and  I  have  found  larvae  and  pupse  i 
branches  blown  down  by  high  winds ;  but  only  a 
come  to  my  attention  where  young  trees  have  been  g 
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Maple-Leaf  Stalk  Borer. 

Testing  attack  was  reported  on  maple  from  South  Or- 
the  latter  part  of  May.  The  complaint  was  that  each 
t  that  time,  certain  maple  trees  began  to  drop  their  foli- 
this  seemed  to  be  due  to  the  work  of  an  insect.  A 
eaves,  sent  in  at  my  request,  showed  what  was,  appa- 
ll Coleopterous,  or  beetle  larva,  boring  in  the  leaf  stalk  ; 
)eing  made  that,  when  the  leaves  dropped,  the  grubs 
that  portion  of  the  stalk  which  adhered  to  the  tree, 
trly  days  of  June  I  visited  the  grounds  personally,  and 
ge  sugar  maples  badly  infested.  Both  were  in  full  foli- 
hy  looking,  but  under  them  some  25  per  cent,  or  more- 
lay  on  the  ground  or  had  been  raked  up.  From  the 
nade,  it  seems  that  the  parent,  which  is  assumed  to  be 
'  snout  beetle,  gnaws  into  the  stalks  of  the  most  vigor- 
a  little  beyond  its  middle,  and  there  lays  an  egg.  The 
latches  in  due  time,  and  begins  to  eat  toward  the  twigy 
blowing  out  the  leaf  stalk.  At  the  time  that  I  saw  the 
IS  than  an  inch  had  been  excavated  by  the  young  larva. 
0  not  drop  at  once,  and  so  long  as  there  is  plenty  of 
no  high  wind  they  remain  on  the  tree.  When  a  dry 
)n  there  is  an  insuflBcient  supply  of  moisture  for  the 
roop,  and  finally  fall  to  the  ground,  breaking  off  at  the 
hie  egg  was  deposited. 

3on  made  two  other  visits  to  the  infested  trees  to  secure 
about  the  end  of  June  the  larvse  were  full  grown.  They 
y  one-fourth  to  three-eighths  of  an  inch  in  length,  and 
;htly  into  the  leaf  stalk,  which  was  now  eaten  to  the 
tachment  to  the  twig.  A  lot  of  them  were  put  into  a 
dth  moist  sand,  and  into  this  a  large  number  of  speci- 
hemselves  promptly  ;  but,  instead  of  completing  their 
18,  they  decayed  or  dried  up  without  exception.  Each 
11  sand-covered  cocoon  or  cell  about  an  inch  below  the 
len  remained  quiescent  until  all  were  dead. 
C5ame  certain  that  my  larvre  would  not  develop,  Mr. 
ght  pupae  at  South  Orange,  beneath  the  infested  trees, 
iiccess.  The  solution  of  this  problem,  then,  must  lay 
►ther  year. 
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Bag-Worms. 

From  all  parts  of  the  State  came  complaints  of  the  ab 
this  insect.  They  began  in  May  and  continued  until  h 
coming  chiefly  from  cities,  towns  and  villages,  where  Arbi 
other  evergreen  hedge  and  ornamental  trees  were  victii 
clair,  the  Oranges,  Cranford,  Madison  and  the  territory  8 
Newark  and  Elizabeth  brought  a  large  part  of  these  recor 
doubtedly  much  real  injury  was  done,  because  Arbor  vita 
pletely  defoliated,  is  doomed.  The  season  seemed  to  suit 
exactly,  and  the  increase  late  in  summer  was  much  grea 
lionately,  than  in  past  years. 

As  to  remedial  measures,  I  advised  hand-picking  where 
done,  and  the  application  of  arsenate  of  lead  where  a  sj 
needed.  A  correspondent  from  Madison  states  that  he 
mond's  slug  shot  with  a  bellows,  and  effectually  dispi 
pest.  It  is  probable  that  this  material  can  be  satisfactoi 
dry  weather  where  the  area  to  be  treated  is  not  too  large. 

In  orchards  the  insect  is  well  under  control,  because  of 
universal  application  of  arsenical  poisons  for  the  destruct 
insects.  It  is  curious  how  far  the  caterpillars  will  wande 
grown.  In  the  Experiment  Orchard  there  is  one  female 
tip  of  one  Keiffer  tree,  and  I  believe  this  is  the  only  exat 
place.  The  nearest  point  at  which  it  could  have  been 
over  200  feet  away  and  outside  the  fence  line. 

An  interesting  experiment  was  made  at  Hammonton  i 
spring.  At  this  place  the  bag-worms  had  always  been  seri 
rious  to  shade  trees,  hedges,  etc.,  and  they  detracted  mate 
the  appearance  of  the  streets.  At  the  request  of  some  o 
bers  of  the  Council,  I  visited  the  town,  and,  after  a  cont 
was  agreed  that  Mr.  A.  Monfort,  the  Insect  Commissionei 
State  law,  who  was  a  resident  there,  should  make  a  sys 
spection,  should  see  all  the  owners,  and  try  to  obtain  the: 
tion  in  exterminating  the  pest.  The  governing  body  wa 
-erate  also  in  any  way  that  was  feasil)le. 

Mr.  Monfort  made  his  inspection,  served  printed  nol 
necessary,  and  distributed  copies  of  Circular  No.  8,  dealir 
insect,  with  which  I  supplied  him. 

The  result  is  reported  as  very  satisfactory,  and  shows  ^ 
accomplished  when  a  matter  of  this  kind  is  energeticall 
hand. 
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ns  and  work  in  the  Experiment  Orchard  were  continued 
jason  ;  but  the  records  are  not  included  in  this  report, 
ive  now  been  under  continuous  observation  since  the 
'8,  and  many  lessons  have  been  learnt  from  them.  Most 
les  and  some  of  the  pears  began  fruiting  in  1900,  and 
made  a  very  decent  crop  in  1901.  Some  trees  proved 
and  four  peach  were  cut  down  to  make  way  for  others. 
Ijustments  being  also  necessary,  it  was  decided  to  em- 
)mplete  records  and  their  lessons  in  bulletin  form. 
ly  aU  of  the  original  trees  were  scale-infested  when  set,  not 
has  been  lost  through  the  direct  injury  caused  by  this 
insect.''  They  have  had  no  better  care  than  could  be 
y  man  ordinarily  attentive  to  his  business  ;  in  fact,  I 
t  a  commercial  orchard  to  receive  better  care  than  I 
direction  of  controlling  plant  disease.  Two  peach  trees 
ut  this  fall  simply  because,  while  they  set  heavily  and 
it,  every  bit  of  it  rotted  before  it  ripened,  and  I  got  not 
e  peach.  The  trees  were  scaly,  and  always  had  been  ; 
insect  been  alone  concerned  I  would  not  have  lost  a 
►uld  have  guaranteed  a  crop  for  1902.  In  fact,  none  of 
were  due  to  scale  injury.  In  this  little  area  I  used 
»son  of  1900  ''Disparene,"  *'Pyrox,"  Swift's  Arsenate 
ammond's  Thrip  Juice,  Rose- Leaf  Tobacco  Extract, 
*  Yankee  Yellow,"  petroleum  of  various  kinds,  potas- 
le,  and  perhaps  a  few  other  materials  that  do  not  now 


n 


-There  is  always  more  or  less  trouble  from  this  pest,  but 
local  at  present.  There  does  not  yet  appear  to  be  any 
other  such  invasion  as  overran  parts  of  Cumberland 
ears  ago.  Usually  they  are  reported  from  garden?  or  on 
this  year  they  seem  to  have  taken  a  fancy  to  peach,  eat- 
ige  and  fruit.  From  Glenwood  they  were  reported  in 
fidance  late  in  June,  as  many  as  twenty-five  examples 
one  peach.  Nothing  more  effective  than  collecting  the 
umbrella  or  similar  contrivance  has  yet  been  suggested. 
Beetles, — A  curious  example  of  the  occasional  destruc- 
ce  of  an  otherwise  rare  insect  came  from  Atlantic  county 
►r  some  days  the  silky  June  beetle  swarmed  on  fruit 
ing  the  foliage  so  as  to  leave  bare  twigs  only.     One  re- 
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port  was  that  the  smaller  shoots  were  actually  bending 
loads  of  beetles.  They  are  about  half  the  size  of  the  ord 
or  May  beetles,  rather  darker  in  general  color,  and  with  a 
silky,  iridescent  covering.  In  such  a  case  there  is  not 
done,  except  gather  the  insects  by  jarring,  and  dump  tl 
kerosene  pail.  They  do  not  ordinarily  fly  more  than  a 
and  though  they  may  devour  a  large  portion  of  the  f( 
present,  the  injury  is  not  permanent.  Yet  it  is  altogether 
it  will  be  years  before  they  appear  again  in  similar  numbe 


M^ 


Plum  Cnronlio. 

The  tax  exacted  by  this  species  was  unusually  heavy, 
spondent  from  Monmouth  county  writes  that  if  he  knev 
value  of  the  apple  crop  in  Monmouth  county  he  cou 
extent  of  the  injury  caused  by  the  Curculio  and  Codling 
other  words,  just  one  half  of  the  crop  was  deatroyed.  Fi 
saw  myself,  I  think  that  rather  a  conservative  estimate 
localities  also  ;  though  of  course,  this  percentage  of  loss  do 
for  the  State  at  large. 

Atlantic  county  always  suffers  severely  from  this  insec 
year  was  no  exception.  A  correspondent  from  Cologne  'i 
in  the  summer  that  he  had  expected  a  heavy  crop  of  pe 
had  them  actually  on  the  trees ;  but  so  great  was  the  ] 
Curculio  punctures  that  the  harvest  was  really  very  light, 
language  in  this  case  is  interesting  :  **The  Curculio  has  j 
season  to  be  our  most  destructive  insect.  Owing  to  th< 
and  wet  weather  this  spring,  I,  with  many  others,  suppose 
not  be  active  enough  to  be  destructive,  and  no  preventiv( 
were  adopted.  The  result  is  that  our  apple  crop  is  < 
ruined — 75  per  cent,  of  plums  and  90  per  cent,  of  peach< 
trees  had  all  set  well,  and  I  expected  several  thousan( 
This  was  reduced  by  the  Curculio  to  about  200  baskets." 

This  correspondent  has  had  San  Jos6  scale  on  his  place 
years,  and  the  total  loss  suffered  from  this  celebrated  p( 
equaled  a  fraction  of  what  the  Curculio  took  this  season  ! 


Sinuate  Pear  Borer* 

This  miserable  creature,  while  it  has  not  been  reported 
new  localities,  has  held  its  own  at  New  Brunswick,  and  I  h 
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segiis,  imported  from  France,  in  the  course  of  nay  nursery 
Lons.  The  latter  point  is  of  importance,  since  it  empha- 
necessity  of  a  close  scrutiny  of  stock  received  from  abroad 
n  not  strictly  '*fruif  Of  course,  all  the  infested  plants 
lemned  ;  but,  unfortunately,  in  some  instances  the  adult 
^ed  during  the  early  summer. 

Experiment  Orchard  almost  all  the  older  pears  are  now 
and  in  all  probability  new  infestation  has  taken  place. 
ts,  at  least,  escaped  from  the  trunks,  and,  as  I  saw  several 
chard,  I  have  no  doubt  that  the  old  trees,  referred  to  in 
reports,  added  their  usual  contribution.  At  the  College 
rge  proportion  of  the  trees  are  infested — some  very  badly, 
.n  went  over  them  all  with  a  knife,  early  in  the  season,  and 
rvse  and  pupae  in  great  numbers — a  dozen  or  more  out  of  a 
>,  in  some  cases.     He  found  that,  with  a  little  experience, 

diflScult  to  locate  the  pupal  cell  by  a  slightly-discolored, 
ressed  area  in  the  bark  at  the  end  of  the  marks  indicating 


own  trees  I  did  no  cutting,  but  tried  to  keep  the  beetles 
ng  out  by  wrapping  with  strips  of  cotton  sheeting  about 
Bs  wide,  wound  round  so  as  to  cover  the  trunk  from  the 
dl  up  into  the  branching.  This  was  afterward  drenched 
r  and  coated  with  cement  and  milk.  The  intention  was  to 
impenetrable  coating,  through  which  beetles  could  not 
\\Tien  the  wrappings  were  taken  off,  after  mid-summer,  it 
.  that  two  adults  had  made  their  way  through  the  covering 
case,  very  close  to  the  surface,  through  a  single  thickness 
5  only.  Evidently  this  sort  of  barrier  is  insulBScient ;  but  I 
again  next  year,  with  some  stouter  material.  I  cannot  be 
it  some  beetles  were  not  kept  in.  Tree  No.  20,  which  was 
last  year,  had  six  full-grown  larvse,  and  the  neighboring 
seemed  as  badly  infested.  That  only  two  beetles  should 
all  the  other  trees  argues  some  sort  of  check. 


m 


Pear  Midge. 

)tate  at  large  and  in  well-cultivated  orchards  this  insect  is 
a  nowadays.  I  found  it  last  year  on  the  first  fruits  in  my 
at  Orchard,  and  destroyed  the  few  infested  pears.  This 
a  light  set  of  Keiflers,  almost  every  pear  was  taken.  What 
^e  made  a  basket  or  two  of  fruit  was  reduced  to  less  than  a 
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dozen.  This  pest  also  is  a  contribution  from  a  neighb( 
no  attention  to  his  trees,  and  it  gives  me  another  spec! 
ment  with.  His  trees  are  dying  off,  and  so  little  fruit 
that  the  insects  were  forced  to  seek  new  breeding  ground; 
happened  to  be  nearest  by,  and  they  got  the  crop.  I  pi< 
^\     '      -     ;»  destroyed  infested  fruit  as  fast  as  I  saw  it ;  but  it  is  qu 

*  .  '  *  that  some  specimens  escaped  to  bother  me  next  year. 

^      ^>  Incidentally,  it  may  be  noted  that  not  an  example  c 

*  -     ^'l>y  Golden  Russet  pears  was  attacked,  though  there  was 
I       l  I  f.                       fruit  on  the  two  trees  of  this  variety  than  on  all  the  othe] 

'      -"*  INSECTS  ON  FIELD  CROPS. 

•.  •:* '  •   '  ' 

Taking  the  State  at  large,  the  Hessian  Fly  has  done  li 

J  »••    ^  There  have*  been  some  infested  fields  in  the  northern 

'  .i'^    1^     ^  State,  and,  in  a  few  instances,  the  crop  has  been  reduced 

.  *    II  •  tent ;  but  there  has  not  been  any  reduction  of  the  crop 

,     .^    '    '  as  a  whole.     This  is  due  very  largely  to  the  fact  that  i 

'    '1  ;  learned  to  delay  seeding  just  as  long  as  they  possibly 

little  is  done  in  the  southern  counties  before  October  Is 

in  Hunterdon  county  the  tendency  is  to  hold  off  until 

*  •  even  longer.     At  the  Cornell  Station,  in  New  York,  expe 

,  i  ^  r  made  with  varieties  of  wheat,  looking  to  the  possibilit 

4,1  one  that  is  "fly-proof     The  results  have  been  interes 

-        '  some  extent,  contradictory.     First,  it  seems  that  the  He 

**     *  ..  -  done  injury  in  that  State  amounting  to  nearly  three  mil 

,  ' ';  lars  ;    second,  it  seems  that  one  variety  of  wheat — th 

stands  out  prominently  from  all  others  in  that  it  is  nearl 

•'K-      '  Summing  up,  in  Bulletin  No.  194,  Prof.  Roberts  says  :  ' 

is  indisputable  evidence  from  the  Station  Farm  and  froi 

farms  located  in  four  different  counties  of  the  State  wb 

tive  experiments  were  conducted,  that  Dawson's  Golde 

almost  perfectly  resisted  the  attacks  of  the  Hessian  fl] 

season  of  1901  in  New  York  State,  and  that  no  other  v 

w^ere  compared  have  done  so,  although  in  a  few  cases,  w 

and  conditions  were  peculiarly  favorable.  No.  6  and   * 

have  made  fair  to  good  crops." 

It  should  be  added,  however,  that  in  Canada,  the  I 

variety,  it  is  not  in  any  way  exempt  from  fly  attack. 

trary,  so  far  as  the  records  go,  it  is  one  of  the  poores 

standpoint.     Other  kinds  have  been  found  much  more 
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ves,  what  has  been  suggested  by  others,  that  there  is  a 
n  the  behavior  of  identical  varieties  in  different  localities, 
refore,  it  will  not  be  safe  for  the  New  Jersey  farmer  to 
son's  Golden.  Chaff,  with  the  idea  of  securing  a  wheat 
attacked,  it  may  pay  him  to  plant  it,  in  comparison  with 
3  other  varieties,  to  test  its  value  under  local  conditions. 
Ls  further  suggested  that  farmers  study  their  surroundings 
y  than  they  have  done  heretofore,  and,  when  they  find  a 
iat  which,  in  a  fly  year,  is  little  or  not  at  all  infested,  let 
;ain  the  reason  for  the  exemption.  It  may  be  the  date  of 
may  be  the  character  of  cultivation  ;  it  may  be  the  variety; 

be  a  combination  of  all  or  any  two  of  these  factors, 
a  is  a  white  chaff,  bald  wheat.     The  grain  is  so  light  an 

it  is  sometimes  classed  as  white.  Heads  rather  short, 
mpact,  and  yields  beyond  its  appearance  when  standing." 
history  of  the  Hessian  fly,  and  the  general  methods  to 

in  controlling  it,  have  been  given  in  the  bulletins  and 
le  Station,  and  there  is  little  to  be  added  to  what  has  been 
)lished.  What  should  be  emphasized  is,  that  proper  farm 
[1  go  further  to  control  the  pest  than  anything  else  that 
J.  One  practical  feature,  which  is  at  once  the  most  effect- 
Lst  generally  resorted  to,  is  to  plant  a  decoy  strip  in  early 
The  object  of  this  is  to  furnish  a  place  which  the  flies 
lly  select  for  oviposition.  They  will  lay  all  their  eggs 
die  of  the  month,  if  they  get  the  opportunity ;  certainly 
snd  of  the  month,  except  in  the  case  of  long-continued 
rhis  decoy  strip  can  be  plowed  under  deeply,  at  the  time 
rop  is  planted  ;  or,  if  it  is  on  another  piece  of  land,  the 
a  be  delayed  until  the  main  crop  makes  its  appearance 
nd.  Another  important  point  is  the  thorough  prepara- 
seed-bed  and  careful  seeding ;  in  other  words,  give  the 
y  possible  chance  to  make  a  vigorous  growth,  and  the 
ill  be  to  resist  the  attacks  of  the  insects,  even  if  made, 
ter,  of  Ohio,  who  has  studied  the  Hessian  fly  for  fifteen 
acted  as  saying  that  he  believes  that  four-fifths  of  its 
be  prevented  by  a  better  system  of  agriculture, 
mnection,  the  following  from  a  **  Winter  Wheaf  Bulletin 
aessee  Station  is  suggestive:  ''The  fertilizer  plats  were 
not  affected  by  the  fly — the  best  argument  that  can  be 
show  the  importance  of  having  the  land  in  excellent  con- 
pvell  supplied  with  plant  food.     It  is  hard,  on  any  other 
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basis,  to  understand  why  the  fly  should  attack  some  of 
in  contiguous  portions  of  the  field,  and  injure  them  qu 
and  have  apparently  no  effect  on  the  fertilizer  ranges/' 

Angonmois  Grain  Moth. 

After  the  report  for  1900  was  prepared,  complaint 
numerous  and  requests  for  information  so  urgent  that 
report  could  not  get  into  the  hands  of  the  farmers  in 
immediate  service,  it  was  decided  to  publish  a  bulleti 
distribution.  This  was  handed  in  December  10th,  and  s 
in  the  new  year  as  Bulletin  No.  147.  In  it  was  given  a 
of  the  history  of  the  insect  in  our  State  and  a  full  desc 
life  cycle,  as  an  explanation  for  the  detailed  directions  c 
destruction  or  control.  The  main  point  emphasized  wai 
ing  should  be  done  as  soon  after  harvest  as  possible  an 
grain  should  be  bulked  or  sacked.  During  the  seasor 
suggestion  was  largely  followed,  and,  up  to  the  time  of  \ 
rial  damage  has  been  reported  from  a  few  localities  onl 
insect  is  yet  doing  mischief  is  proved  by  cases  where  gr 
be  at  once  attended  to.  This  was  found  to  be  infested 
ined  in  stack  or  in  shock,  and  here  and  there  some  in 
noted  in  the  bins  on  the  upper  surface.  The  tendenc 
either  market  or  mill  as  soon  as  possible,  and  where 
absolutely  necessary  sacking  was  generally  resorted  to. 

In  parts  of  Gloucester  county,  reports  says,  less  whe 
has  been  planted  because  of  the  danger  from  this  insec 
be  that  some  Burlington  county  farmers  have  felt  the  ss 
in  determining  the  extent  of  their  wheat  area. 

It  is  also  probable  that  some  millers,  who  have  b 
apparently  sound  and  placed  it  in  bins,  will  yet  lose  s< 
is  promptly  worked  up. 

An  encouraging  feature  is  the  occurrence  of  a  larg 
parasites  in  every  infested  sample  received.  A  few  yea 
this  moth  became  destructive,  the  appearance  of  this  p 
in  number  marked  the  end  of  the  invasion.  It  is  nc 
that  it  will  do  so  in  this  case  as  well ;  but  natural  forces 
are  at  work  against  it. 
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INSECTS    ON   TRUCK    CROPS. 

6  Beetles, — It  is  not  often  that  rhubarb  suffers  from  insect 
,  if  it  does,  the  growers  do  not  complain  ;  but  there  is  a 
lich,  in  the  larval  state,  bores  into  the  stalks  and  unfits  them 
3t.  It  is  not  a  new  species ;  its  habits  and  general  life 
ive  been  long  known,  but,  up  to  the  present,  there  has  been 
of  trouble  in  this  State.     This  year  (1901)  it  made  itself 

three  different  points,  and  it  may  be  well  to  indicate  the 
ae  of  treatment.  This  is  simply  to  cut  close  throughout  the 
king  all  che  older  leaves,  even  if  they  cannot  be  marketed, 
persistently  done  no  larvae  can  come  to  maturity,  and  the 
's  crop  of  insects  will  be  disposed  of  in  advance. 
fud  Beetles. — These  insects  have  not  been  especially  trouble- 
ing  the  past  season  ;  they  are  always  present,  and  both 
ere  observed  throughout  the  region   where  this  crop   is 

;  but  no  serious  injury  was  caused.  The  only  complaint 
t  the  office  was  that  they  were  defoliating  the  ornamental 
variety  of  this  plant. 

Beetles, — Locally,  these  insects  attracted  attention  on  sweet 
but  were  hardly  more  troublesome  than  usual.  The  vines, 
r  the  weather,  got  a  good  start  in  the  spring  and  outgrew 
s  rapidly.  From  Vineland  a  new  form  was  added  to  our 
3  ** Argus"  tortoise  beetle — the  Chelymorpha  argiis  of  the 
[ist — and  this  is  much  larger  than  those  more  usually  found 
ivolvuli,  to  which  the  sweet  potato  belongs.  The  normal 
is  new  pest  is  the  sunflower,  and,  probably,  the  attack  on 
is  simply  a  local  aberration.  If  not,  and  it  should  threaten 
e  treatment  is  the  same  as  for  the  other  species  of  this 

•  sweet-potato  insect  attacks  the  plants  in  the  forcing-bed. 
ent  me  from  Salem  county  showed  masses  of  mealy  bugs 
it  the  bases  of  the  sprouts  and  of  the  small  leaves.  I  have 
at  these  creatures  will  survive  the  normal  outdoor  condi- 
1  the  plants  are  set  out  in  spring ;  but  they  undoubtedly 
growth  of  the  shoot  and  make  a  weakling  plant  if  it  is  set. 
prevalent  the  insect  is  I  do  not  know  ;  but,  where  it  occurs, 
>  or  store-rooms  should  be  thoroughly  whitewashed  and 
sfore  the  seed  potatoes  are  stored.  The  temperature  should 
low  as  is  safe,  and  the  bed  in  which  the  roots  are  forced 
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in  spring  should  be  entirely  clean.  It  may  be  also  well 
the  roots  carefully  before  putting  them  in,  and  to  reject 
show  the  insect  to  be  obviously  present. 

Potato  Beetle, — In  the  extracts  from  the  Crop  Bulletin  1 
will  be  found  referred  to  at  some  length.  It  has  been  ii 
previous  reports  that  the  insects  have  been  rather  broa 
their  bill  of  fare,  including  tomatoes,  eggplants  and  other 
useful  Solanacex,  This  season  they  have  extended  their  r 
Cruciferse,  and  have  attacked  turnip  tops,  in  destructive  n 
Atlantic  county. 


i  I 


MM^ 


'IK! 


AN  INJURIOUS  ROOT  CHAFER. 

A  curious  phenomenon  was  the  abnormal  increase  of 
smaller  leaf-horned  beetles  or  chafers,  known  as  Ligyi 
This  is  smaller,  chunkier  and  more  roughly  sculpturec 
ordinary  June  bug  or  May  beetle,  to  which  it  is  othen 
It  is  always  common  along  shore,  where  it  is  a  nuisance  at 
this  year  seems  to  have  extended  throughout  the  State  ii 
numbers.  For  several  evenings  walking  was  unpleasant  l 
arc  lights  at  New  Brunswick,  owing  to  the  number  of  th 
covering  the  walks.  It  was  impossible  to  step  without  cr 
or  more,  and  the  examples  still  on  the  wing  struck  han< 
in  their  blundering  flight. 

Never  before  had  this  been  reported  to  me  as  an  injuri 
but  now  it  is  at  hand  from  several  points  as  a  root-feeder, 
serious  trouble  was  reported  from  the  Dreer  nurseries,  at 
where  it  attacked  and  fed  upon  the  roots  of  hardy  Pyretl 
was  remembered  then  that  about  three  years  ago  they  wer 
at  the  roots  of  the  hardy  varieties  of  sunflowers. 

Bearing  on  the  same  point,  but  just  a  little  beyond  our 
complaint  came  from  Torresdale,  Pennsylvania,  that  an 
of  sunflowers  had  been  destroyed  and  a  bed  of  Cosmos  att 

The  larva  is  a  white  grub  and  feeds  on  decaying  vegetabl 
principally  rotten  wood.  What  peculiar  combination  ( 
stances  resulted  in  this  abnormal  abundance  I  cannol 
there  is  no  reason  to  expect  any  similar  increase  next  yeai 
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CRANBERRY   IHSECTS. 

material  point  left  incomplete  in  my  previous  study  of 
iffecting  this  crop  was  the  life  history  of  the  katydid,  that 
e  berries  and  devours  the  seeds.  This  has  been  a  sore- 
veral  years  past ;  but  it  has  seemed  impossible  for  me  to* 
)0g8  at  just  the  right  time.  All  the  other  pests  are  fairly 
ol,  and  the  methods  of  dealing  with  them  are  well  un- 
)ut  ** grasshoppers"  have  each  year  demanded  a  serious- 
has  seemed  impossible  to  get  at  them.  This  past  sum- 
mined  to  make  the  completion  of  this  study  an  **impera^ 
with  the  co-operation  of  Mr.  Joseph  J.  White,  of  New 

egg-laying  habits  of  the  species  were  successfully  deter- 
•owers  may  now  act  intelligently  toward  the  destruction 
,  and,  fortunately,  at  a  season  and  in  a  manner  that  gives- 
inity  for  thorough  work.  A  full  record  of  what  has  beea 
rs  elsewhere  ki  this  report. 


MOSQUITOES. 

quito  problem  is  attracting  attention  wherever  the  pest, 
since  a  definite  relation  between  the  insect  and  malarial 
been  established,  it  has  become  important  from  a  new 

w. 

>med  to  me  that  a  study  of  this  question,  so  far  as  it  af- 

ite,  was  of  importance  to  its  agricultural  interests,  because 
doubt  that  the  abundance  of  the  species  near  the  shore 

Lin  other  parts  of  the  State  prevents  that  growth  of  popu- 

ivould  otherwise  furnish  a  local  market  for  much  of  the 

i  in  the  State. 

this  report  is  devoted  to  a  statement  of  the  investiga- 
the  results  attained,  and  the  work  that  yet  remains  to  be 


V 


ated,  the  mosquito  pest  can  be  reduced  by  50  to  75  per 
rmanent  works,  that  will  be  useful  in  other  directions  and 
3one  by  the  State.  Of  the  remaining  25 — 50  per  cent., 
10  per  cent,  can  be  destroyed  by  municipal  or  individual 
will  require  an  appropriation  of  at  least  $10,000  to  make- 
jnsive  survey  and  formulate  a  plan  looking  to  the  end 
It. 
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INSECTICIDE  COMPOUNDS. 

A  number  of  insecticide  samples  were  sent  in  durii 
:s>nd  some  were  tested  in  the  Experiment  Orchard.  Th 
not  material  where  the  results  were  negative  or  inconcl 
not  always  fair  to  condemn  upon  the  results  of  a  sir 
-experience,  and  mere  mention  will  be  made  of  such  case 
^he  work  done  and  the  results  aimed  at. 

Arsenate  of  Lead. — This  was  used  on  the  foliage  of  o 
-of  all  kinds,  and  very  strong — about  one  1  pound  in 
-water.  Not  even  peach  foliage  suflFered  in  the  least,  w 
application  not, a  brood  of  the  web-worm  developed  c 
Rose  plants  infested  with  slugs  were  also  sprayed  and 
gave  away  several  parcels  to  neighbors,  and  in  every  c 
work  was  done,  without  harm  of  any  kind  to  foliage 
applications  were  of  much  greater  strength  than  realb 
and  traces  of  the  material  remained  for  months  afterv 
trunks  and  branches — indeed,  after  all  foliage  was  go: 
object  was  to  find  whether  this  was  something  which 
necessary  to  employ  carefully  for  fear  of  injury  to  plan 
samples  were  used — one  made  by  the  Bowker  Fertilize 
of  Boston,  Mass.,  and  sold  under  the  name  '*  Disparene 
by  Wm.  H.  Swift  &  Co.,  also  of  Boston,  and  sold  as  S^ 
ate  of  Lead.  Both  are  in  the  form  of  a  white  paste,  i 
readily  with  water  and  remains  well  in  suspension.  At 
at  which  these  mixtures  were  employed  by  me  there  w 
ence  between  them,  and  both  are  good. 

The  advantages  of  this  material  are  its  absolute  safe 
plants  are  concerned,  effectiveness  when  used  proper 
preparation  and  lasting  qualities.  It  is  the  only  forn 
that  can  be  safely  applied  on  evergreens,  and  for  gai 
growers  on  small  areas  it  is  the  ideal  insecticide  against 
species.  At  present  prices,  the  prepared  forms  are  too  e 
the  orchardist,  and  Paris  green  or  green  arsenoid  are 
factory. 

It  was  intended  to  make  comparative  tests  of  the  las 
materials  and  other  arsenical  mixtures  by  spraying  < 
elm-leaf  beetles.  But  the  date  of  the  spraying  period  coi 
closely  with  a  spell  of  intense  heat,  and,  somehow, 
possible  for  me  to  find  the  college  janitors  who  were  to  c 
^ntil  it  was  too  late  to  make  the  applications. 
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I  Soap,  with  and  without  the  addition  of  tobacco  extract^ 
[  to  kill  plant  lice,  leaf-hopperp  and  larval  scales,  in  each 
[cellent  success.  The  material  used  was  made  by  James 
liladelphia,  and  left  little  to  be  desired.  A  somewhat 
id  reference  to  this  material  will  be  found  elsewhere. 
xtract  (Rose  Leaf)  was  used  against  plant  lice  and  leaf- 
:h  fairly  good  results.  It  did  not  stick  so  well  as  the 
•es  in  orchard  use  and  did  not  so  readily  wet  the  insects. 
}e//ow","  a  combination  of  arsenic  and  sulphur,  was 
illy  used  with  negative  results.  Theoretically,  its  com- 
3uld  make  it  an  ideal  insecticide  and  fungicide,  but, 
n  practice,  the  results  were  unsatisfactory.  Yet  the- 
deserving  of  further  tests,  and,  if  possible,  experiments 
ed  on  next  year. 

combination  insecticide  and  fungicide  prepared  by  the 
i,ilizer  Company,  was  used  on  peach  trees  to  check  fruit 
most  disastrous  results.  Foliage  and  fruit  were  both 
J  the  application  was  thoroughly  made,  and  no  corre- 
Ivantage  was  secured  on  the  remaining  fruit.  Yet  this 
idemn  the  material  for  use  on  other  trees,  for  the  peach 
ly  a  sensitive  subject. 

?s  Thrip  Juice  was  applied  according  to  directions  against 
jaf-hopper,  with  a  fair  measure  of  success,  but  makes  an 
lixture  compared  with  the  whale-oil  soap  or  tobacco  ex- 
larm  was  caused  to  foliage  by  the  application,  nor  did  it 
ee-hoppers  to  any  extent. 

L  soluble  carbolic  acid  preparation  which  was  tried  against 
gaf-hoppers  and  scale  larvse  on  currant,  grape  and  apple, 
ivas  unsatisfactory  and  inconclusive.  The  effect  on  the 
not  well  marked,  while  the  effect  on  the  foliage,  of  grape 
^as  disagreeably  obvious.  Based  upon  my  experience,, 
t  a  promising  insecticide. 

— This  was  used  altogether  as  a  winter  application  on  all 
Y  orchard  fruit  trees,  with  results  that  are  elsewhere  re- 
iree  made-up  petroleum  combinations  were  also  tested, 
illy  unsatisfactory  results.  Several  hundred  thousand 
eated  with  the  crude  oil  during  the  winter  of  1900-1901, 
lot  be  long  before  the  range  of  usefulness  of  this  material 
tablished. 
hese  specifically  named,  a  few  other  soaps  and  special 
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<;ombination8  were  tried,  but  the  results  are  not  satisfactory 
interference  spoiled  some  of  the  tests,  and,  altogether,  it  ij 
-to  let  specific  reference  lie  over  until  a  fairer  trial  is  possib 

Wkale-Oil  Soap. 

This  has  not,  for  some  reason,  proved  successful  as  a  wi 
•cation  against  the  San  Jos6  scale  in  New  Jersey  ;  almost 
using  it  reported  partial  or  total  failure.  One  correspond^ 
an  orchard  of  plum  trees,  thoroughly  sprayed  during  the 
apparently  well  cleared  in  spring,  to  be  so  badly  re-infeste< 
as  to  seriously  impair  the  value  of  a  heavy  crop  of  fruit, 
were  swarming  in  such  numbers  as  to  make  treatment,  as  i 
fruit  was  off,  an  absolute  necessity.  But,  on  the  other  I 
Are  not  wanting  reports  of  excellent  results  following  pen 

For  summer  work  the  material  is  excellent,  and  I  have  u 
potash  soap  with  satisfactory  results,  against  plant  lice 
scales.  For  plant  Kce,  indeed,  I  know  of  nothing  better. 
3,  large  scale,  against  the  pea-louse,  is  elsewhere  recorded 
apple  plant  lice  I  found  it  effective  in  the  experiment  or 
reasonably  so  against  grape  leaf-hoppers. 

Late  in  the  season  I  sprayed  several  trees  with  about  1 
gallons  of  water,  to  check  San  Jos6  scale  breeding,  will 
effect.  It  cleared  out  all  the  active  larvse  and  many  recent 
had  no  effect  on  older  insects  nor  upon  the  breeders  ;  but 
not  expected  there  was  no  disappointment.  It  did  not  ha 
even  on  peach.  Altogether  the  material  has  proved  so  us 
proper  supply  seems  necessary  on  any  farm  where  plant  ] 
kind,  or  scale  larvse,  must  be  fought. 

An  experiment  made  in  Atlantic  county  shows  that  an  i 
of  1  pound  in  1  gallon  of  water,  made  September  21st,  w 
rose  scale  wherever  it  is  brought  into  contact  with  it.  A 
strength  it  is  practically  ineffective.  The  stronger  mixture 
the  plants  ;  but,  at  that  season,  this  merely  hastened,  with< 
the  normal  foliage.  The  buds,  in  all  examined  cases, 
«ound. 

Cmde  Petrolemn. 

This  material  is  now  the  chief  reliance  for  fighting  th 
«cale  in  New  Jersey,  and  our  farmers  are  learning  grad 
best  to  use  it. 
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22d,  Mr.  W.  P.  Cutler,  of  the  Atlantic  Refining  Com- 
oed  me  that  they  had  sold  795  barrels  of  crude  oil  for 
lit  trees  in  the  State  of  New  Jersey,  during  the  winter 
L90O-1901.  Over  100  barrels  were  sold  by  two  other 
nto  this  State,  and  there  is  no  doubt  that  over  800  bar- 
jtually  used  by  our  farmers.  A  considerable  quantity 
chased  from  dealers  who  did  not  specify  the  purpose  for 
LS  purchased,  and  of  which,  therefore,  the  selling  com- 
lo  specific  record.  This  means,  certainly,  forty  thousand 
lions  of  oil  used,  and,  at  an  average  of  one  pint  per  tree, 
nail,  diluted  or  undiluted,  would  mean  three  hundred 
thousand  (320,000)  trees  sprayed  !  It  will  be  quit« 
he  figure  at  250,000. 

seem  as  if  this  was  a  suflScient  number  upon  which  to 
judgment  as  to  the  value  and  effectiveness  of  crude  oil. 
jm  also  that,  if  it  were  really  dangerous,  a  large  percent- 
eated  trees  should  have  been  destroyed,  or  at  least  mate- 
i.  Yet  the  reports  that  have  come  in  from  those  that 
t  certainly  do  not  bear  out  the  idea  that  any  great  harm 

B  latest  records  comes  from  a  prominent  fruit  grower  in 
ounty,  dated  October  10th.  He  used  twenty  barrels  of 
Dstly  on  pear,  though  some  peach  trees  were  also  treated, 
tisfactory  results.  The  oil  was  used  soon  after  the  holl- 
oas applied  undiluted.  Not  a  single  tree  was  injured, 
ilate  of  writing,  the  trees  were  as  green  as  in  midsummer, 
led  to  give  them  a  new  vigor.  **  Where  we  sprayed  last 
iw  scarcely  any  scale,  but  where  we  sprayed  a  year  ago 
ve  had  considerable  scale  on  the  fruit ;  so  I  have  come  to 
on  that  we  will  have  to  spray  every  two  years.  I  am 
t  we  can  control  the  scale,  but  will  not  get  rid  of  it.  I 
it  as  much  as  I  do  the  Codling  Moth,  for  we  have  to 
r  three  times  each  year,  and  sometimes  it  will  get  the 
On  this  farm  the  oil  has  been  used  for  three  years,  and 
jint  has  hurt  nothing.  Of  course,  the  owner  is  a  careful 
ealizes  fully  what  he  is  doing,  and  the  applications  are 
his  personal  supervision.  He  is  also  a  successful  grower, 
fruit  growing  pay  ;  so  his  utterances  are  those  of  a  prac- 
id  not  a  theorist. 

[ual  to  this  have  been  obtained  by  other  fruit  growers 
rds  I  have  seen,  and  of  pear  trees  I  do  not  believe  a 
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single  one  has  been  injured.     Apples  have  not  been  so 
Some  varieties  seem  to  be  quite  susceptible  to  injury,  anc 
several  records  of  trees  severely  injured,  or  even  killed, 
application  was  made  too  liberally.     Yet,  as  will  appear  1 
varieties  will  stand   the   most  thorough  application  posi 
plums  the  applications  seem  to  have  been  unusually  satisfy 

A  Gloucester  county  plum  grower  sprayed  all  his  trees  ^ 
oil  during  the  winter,  and,  in  fact,  has  used  the  oil  for  1 
He  harvested  an  immense  crop  of  plums  this  year,  all  in 
condition,  and  his  report,  late  in  August,  w^as  that  :  *'  Wh 
oil  came  in  contact  with  the  scale  it  is  completely  desi 
should  have  used  a  double  nozzle,  but,  b^ing  timid,  I  usee 
The  extra  application  I  gave  some  of  the  trees  has  removes 
my  experience  has  taught  me  to  be  more  careful  in  coveri 

The  **  Rural  New  Yorker,''  of  June  29th,  1901,  contaim 
of  applications  made  to  Abundance,  Satsuma  and  Bail 
plums,  on  the  Rural  Grounds,  in  March.  The  stateme 
these  trees  have  now  the  darkest  and  most  luxuriant  foli 
**  We  do  not  think  the  oil  can  add  anything  to  the  vij 
trees  ;  but  the  thorough  applications  we  gave,  going  over  < 
twice,  have  not  only  exterminated  the  scales,  but  surely  r 
buried  beyond  all  resuscitation  any  fungous  spores  that  adl: 
bark,  as  the  surface  is  still  coated  with  paraffine,  which  wi 
according  to  previous  experiences,  until  late  next  sprii 
suggestion  is  made  that  this  application  may  really  have  h; 
erable  effect  as  a  fungicide,  and  may  account  for  the  genen 
condition  of  the  sprayed  trees,  as  compared  with  others  of 
varieties  that  were  not  treated. 

On  September  4th,  the  same  journal  published  a  summj 
years'  trial  of  crude  petroleum.  Eleven  young  fruit  t 
cleared  of  scales,  and  remained  clean  for  one  season.  In 
scale  appeared  in  midsummer,  after  a  spraying  in  Marc 
trees  were  cleared  of  scale,  and  remained  clean  for  two 
years.  One  tree  remained  clean  one  year,  but  showed  re-i 
the  second.  *'  The  failure  to  clear  out  scales  the  first  seas 
a  good-sized  Satsuma  plum  tree,  headed  back  to  get  rid 
branches.  The  tree  was  sprayed  carefully  late  in  March, 
and  foggy  weather  evidently  prevented  the  oil  from  sticking 
June  brood  spread  over  the  unprotected  areas,  but  has  not 
foothold  on  the  greasy  surfaces."  A  good  suggestion  occi 
end  of  the  note  :  **  The  difficulty  of  thoroughly  spraying  1 
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ident  on  trial,  and  the  final  outcome,  unless  totally  new 
relief  are  discovered,  is  likely  to  be  a  demand  for  low- 
earlier-bearing  varieties." 

trees  the  oil  has  been  generally  successful,  but  there  is 
lint  of  injury.  More  peach  tree  treatments  were  made 
fore,  not  only  in  this  State  but  also  in  Ohio.  From  the 
[  have  general  reports  only,  and  they  are  favorable.  In 
Island  district,  200  barrels  were  used  of  the  high-grade 
e  of  a  lower  grade.  It  was  used  diluted  and  undiluted^ 
is  reported  for  both,  methods.  A  heavy  oil  was  used  in 
IS,  and  seems  to  be  favored  by  some  when  a  20  to  25  per 
-e  is  to  be  employed. 

rdon  county,  Mr.  Fred.  B.  Sutton,  of  New  Germantown,. 
able  commercial  spraying — that  is,  he  contracted  to  spray 
others  who  did  not  have  the  machinery,  or  who  preferred 
wrork  done.  In  answer  to  my  request  for  suggestions  of 
lature,  based  upon  his  experience,  he  writes  as  follows  : 
in  yours  of  the  18th,  what,  in  my  opinion,  are  *he  proper 
•bserved  in  working  the  Kerowater  pump.  In  the  Dem- 
ds  Kerowater  the  only  rule  I  would  suggest  is — not  work 
Oil  and  water  are  so  averse  to  mixing  that  an  accurate 
each  cannot  be  coaxed  out  with  one  pump  with  two  suc- 
ad  a  valve  on  the  oil  suction.  In  the  Goulds  Kerowater 
holds,  say,  6  gallons,  and  the  water  barrel  around  it^ 
':  each  is  filled  and  the  pump  set  to  pump  over  12  'per 
oil-tank  should  empty  first.  Anyone  not  acquainted 
suit  would  likely  pump  so  long  as  any  oil  comes  out  of 
then  they  shut  ofif  the  cocks  with  more  or  less  compressed 
•  chamber  of  each  pump  This  is  wrong.  Pumping  after 
w  the  suction  in  the  oil-tank  allows  water  to  work  over 
imp  or  tank,  and,  when  the  valves  are  not  perfectly  tight 
ump,  the  compressed  air  forces  water  from  the  larger 
hamber  until  quite  some  water  may  be  found  in  the  oil- 
etimes,  too,  the  water  compartilient  is  filled  to  the  top, 
will  splash  a  little  more  in.  Then  someone  spills  a  little 
ng. 

ter  where  it  is  put  it  in,  it  all  goes  to  the  bottom,  and 
arted  again,  why,  the  darned  old  thing  pumps  all  water, 
hat  else  could  it  pump,  when  both  suctions  are  in  water, 
•pump  being  so  much  smaller  and  so  far  behind,  is  quite 
32 
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a  while  catching  up.     It's  got  all  that  length  of  hose  an 
to  run,  too.'' 

* '  Now,  in  the  first  place,  both  pumps  must  be  kepi 
and  on  equal  footing  with  each  other,  because  one  is  worl 
the  other,  and  if  either  slips  it  can't  do  its  share.  The 
should  be  stopped  before  the  oil  gets  quite  out,  and  th 
be  left  open,  to  let  the  compressed  air  out,  so  that  the 
not  be  pushing  against  each  other  while  filling.  Thei 
the  water-tank  too  full  and  the  pumps  will  be  much 
people's  liking." 

In  another  communication,  Mr.  Sutton,  in  speaking 
done  in  his  vicinity,  speaks  as  follows:  **As  to  the  i 
spraying  oil,  I  think  most  of  the  orchards  sprayed  ha 
proved,  but  many  have  had  such  poor  work  done  that 
gained.     The  25  per  cent,  spraying  is,  without  doubt,  £ 
ter  now  than  the  undiluted  applications,  and  most  ever 
favoring  it.     The  other  may  last  longer  and  be  best ; 
seen  more  good  on  peach  with  25  per  cent.     I  think  di 
strong  for  the  peach  tree.     Either,  well  done,  will  keep 
<5heck,  and  that  is  all  we  may  expect ;  but  what  is  best 
I  think  the  March  spraying  is  looking  best,  too,  and  ther 
left  to  kill  what  was  at  first  missed  than  where  sprayii 
earlier." 

These  suggestions  are  important  and  should  be  taken 
eration  by  those  wh#  find  it  necessary  to  use  the  oil. 

The  experience  that  I  have  gained  has  led  me  to  ( 
little  my  views  on  the  desirability  of  undiluted  applicat 
think  that  using  the  high-grade  oil  undiluted  is  best  wt 
is  properly  and  intelligently  done.  It  is  in  this  way 
used,  and  shall  continue  to  use,  it  whenever  I  find  it  nee 
average  workman,  however,  is  likely  to  lose  sight  of  th 
of  careful  work  at  times,  and  under  such  conditions  p; 
per  cent,  mixture  would  answer  better.  If  this  perce 
used,  it  will  also  be  possible  to  use  a  heavier  oil,  wl 
cheaper.  The  heavier  oil  is,  in  fact,  deemed  better  by  s 
of  the  greater  paraffine  content ;  it  leaves  a  thicker 
longer  time.  In  other  respects,  I  have  no  change  to 
jsuggestions  as  to  using  crude  oil.  Fruit  growers  are  cot 
nvith  more  confidence  and  better  judgment  and  machin< 
:ing  better  adapted  for  the  work.  The  GouldJKerowal 
best  American  pump  for  spraying  a  mechanical  mixture 
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idon,  Ontario,  and  called  the  '^Spramotor/'  has  been 
Ohio  growers  and  by  some  in  Canada.  This,  too,  has 
satisfactory,  and  in  some  respects  may  be  even  better 
Id  pump.  At  all  events,  there  are  two  good  machines 
it,  and,  as  the  quality  of  the  oil  for  the  mechanical  mix- 
important,  it  may  be  safer  to  use  this. 
)plications  have  been  on  the  Experiment  Orchard  only, 
em  have  been  of  oil  undiluted.  Only  one  record  is  here 
30  is  a  Grimes  Golden  Pippin.  It  had  been  sprayed  in 
eived  no  treatment  in  1899.  In  the  latter  part  of  that 
ales  found  their  way  on  the  tree,  and  during  1900  it  b^- 
dly  infested  indeed.  The  bark  when  cut  showed  the 
purplish-red,  absolutely  unhealthy,  and  the  red  stain 
)  the  wood.  I  do  not  think  I  ever  saw  a  much  worse- 
than  this  was  when  winter  finally  set  in  and  the  scales 
ling.  I  determined,  therefore,  to  give  the  most  excessive 
jsible,  to  test  the  effect  of  oil  in  large  quantity  upon  a 
i  by  scale  attack.  During  the  first  days  of  January  I 
ars  painting  the  tree  from  the  tip  to  the  surface  of  the 
e  oil  was  applied  with  a  brush,  by  holding  it  to  the  end 
I  simply  letting  it  run  down.  The  top  of  the  tree  was 
I  an  eight-foot  ladder,  and  it  was  necessary  to  bend 
gest  shoots.  In  this  way  every  part  of  the  tree  received 
as  would  possibly  stay  on  it.  It  was  allowed  simply 
from  the  tips.  The  crotches  had  a  very  heavy  appli- 
so  did  the  larger  branches,  which  received  oil  from 
ller  ones  coming  from  it.  The  trunk  was  treated 
e  way,  and  the  oil  allowed  to  run  as  far  as  it 
ad  undisrground.  By  the  middle  of  January  I 
had  done  for  the  tree  completely.  The  oil  was  of  the 
that  I  brought  with  me  from  West  Virginia.  The 
g  over  the  surface  was  dense,  and  whenever  there  was 
I  in  the  air  the  tree  presented  a  curious  sight,  owing  to 
of  water  standing  over  its  entire  surface.  On  cutting 
hoots  it  seemed  as  if  the  oil  and  the  stain  from  the  scale 
to  simply  soak  the  wood.  It  was  wet  clear  through. 
x)ked  as  if  bound  to  die.  Wherever  I  tried  the  knife 
ce  was  the  same,  and  I  concluded  that  I  had  done  the 
ne  without  any  doubt.  But  as  spring  approached  the 
to  improve  in  appearance  ;  a  few  twigs  did  shrivel  up 
the  others  began  to  plump  out.     When  I  pruned  the 
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orchard  I  cut  this  tree  back  a  little  more,  in  some  direc 
would  ordinarily  have  done — but,  on  the  other  hand,  all 
many  more  small  shoots  to  stand  in  the  center.  Muc 
prise  the  tree  started — though  a  little  later  than  norm 
started  but  grew  and  grew  well,  and  has  continued  to  g 
out  the  season.  There  was  absolutely  no  loss  in  the  tret 
that  should  have  remained,  and  during  the  entire  seasc 
was  to  be  seen  anywhere  on  it.  Traces  of  the  oil  re 
October,  and  some  parts  of  the  trunk  still  had  then  a  vaj 
that  could  be  scraped  with  the  fingers.  Soon  after  growtl 
the  coating  of  scale  began  to  flake  oflf,  and  in  Octobe: 
branches  were  absolutely  clean  and  fresh-looking.  I  dc 
would  have  been  possible  to  put  more  oil  than  I  did  on 
more  would  remain  on — and  if  any  oil  application  could 
it  should  certainly  be  dead  by  this  time. 

It  was  suggested,  in  a  previous  report  on  this  subjec 
bly  a  made-up  material,  consisting  of  the  light  oils  ; 
without  any  vaseline,  might  make  a  better  material  th 
oil.  Some  of  the  Ohio  growers  induced  the  Sun  Oil 
Toledo,  Ohio,  to  make  up  some  samples,  and  of  th© 
four  specimens.  No.  1,  a  straight  crude,  sp.  gr.  44.5 
light  amber  oil,  with  a  very  pungent  odor  of  naph 
marked  partly  refined,  sp.  gr.  44.5°,  was  said  to  have 
and  burning  oils  out  and  to  retain  the  naphthas  and  pai 
was  the  thinnest  of  the  mixtures  and  spread  better  t] 
luted  crude.  It  instantly  soaked  everything  that  it  t< 
3  was  the  same  as  No.  2,  but  heavier,  the  sp.  gr.  beii 
was  also  very  fluid  at  a  moderate  temperature ;  but, 
formed  a  surface  film  before  I  was  through,  and  a  sui 
formed  in  the  can.  No.  4  was  yet  heavier,  having  a  sp. 
This  spread  less  rapidly  than  any  other,  and  thickenc 
exposure  to  the  air ;  in  fact,  what  was  left  in  the  cup 
that  it  would  not  pour  back  into  the  can,  but  had  to 
with  the  brush.  The  application  was  made  Februar 
bright,  clear  day — sunny  and  warm — in  the  sun.  Th< 
on  the  ground,  and  in  the  sunshine  this  was  thawii 
Trees  1,  28  and  29,  representing  plum,  peach  and  ap 
for  the  experiment,  and  each  tree  had  one  branch  pain 
of  the  samples.  In  other  words,  four  branches  on  e 
treated,  each  with  a  different  mixture,  and  all  were  t 
day  I  found  that  sample  No.  2  had  extended  down  a 
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w  the  point  reached  by  the  brush.  On  tree  28  it  had 
1  the  trunk  fully  15  inches,  and  for  a  space  of  four 
aked  all  around  the  trunk.  This  sample  has  much  the 
ding  power.  The  undiluted  crude  was  greasier  in  ap- 
Q  any  of  the  others,  and  sample  No.  4  had  the  dullest 

Sample  2  was  driest  of  all ;   but  even  here  a  greasy 
)duced  on  rubbing, 
suit  of  this  experiment  was  that  samples  3  and  4  killed 

to  which  they  were  applied.  Sample  2  did  some  in- 
nple  1  did  no  harm  at  all.  The  applications  were  all 
Qtity.  Sample  4  could  not  be  used  in  weather  that 
Freezing  point ;.  in  fact,  it  is  doubtful  whether  it  could 
i  the  thermometer  at  40°.  Sample  3  was  better  and 
ly  be  used  at  the  latter  temperature.  Sample  2  could 
used  whenever  the  crude  oil  itself  could  be  employed ; 
find  that  it  would  be  as  safe. 

>emed  necessary  to  collate  results  obtained  by  other  ex- 
n  other  parts  of  the  country  ;  some  are  good  and  some 
tne  find  the  undiluted  oil  harmful,  but  the  20  per  cent. 

safe  and  effective.  For  the  conditions  as  they  exist  in 
[  consider  the  crude  petroleum  much  the  best  material 
3t  the  pernicious  scale.  If  used  undiluted,  a  high-grade 
igent  care  are  necessary  in  making  the  application.  If 
echanical  mixture,  a  lower-grade  oil  may  be  used,  and 
411  be  sufficient.  In  this  case,  the  spray  pump  must  be 
ret  uniform  results,  and  the  suggestions  made  by  Mr. 
i  be  followed, 
ime  of  making  the  application,  it  seems  indicated  that 

delayed  until  after  midwinter.  The  ideal  period  for 
ist  when  the  sap  begins  to  rise  ;  but  as  there  may  be  a 
litable  weather  at  that  time,  it  is  best  to  begin  earliei; 
ry  in  South  Jersey  and  the  middle  of  March  in  the 
nties  would  probably  be  nearly  right  as  beginning  dates, 
irait  until  after  January  1st. 


i 


NEW  BENEFICIAL  INSECTS. 


le,  1898,  number  of  the  **  Entomological  News,"  pub- 
\  American  Entomological  Society  in  Philadelphia,  Mr. 
nt  recorded  the  capture,  near  Germantown,  Pennsylva- 
e  and  striking  Chinese  insect,  belonging  to  the  Raptorial 
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family  of  the  Orthoptera,  or  straight-winged  insects.  T] 
came  from  the  Meehan  nurseries,  and  was  accepted  as  a 
importation — which  it  undoubtedly  was.  In  the  yei 
more  were  found,  and  in  the  winter  egg  masses  were  se€ 
indicating  that  the  insect  had  become  established  and  wi 
Plate  iii.,  herewith  given,  is  a  duplication  of  Plate  IX., 
Vol.  IX.,  and  gives  a  fair  representation  of  the  insect,  a 
size. 

The  family  Mantidss  is  of  small  extent  in  the  order  wl 
such  pests  as  roaches,  grasshoppers,  crickets  and  the  like 
from  all  its  fellows  in  that  it  is  predatory  and  carniv 
habits,  feeding  upon  a  great  variety  of  other  insects.  N 
but  the  individuals  are  extremely  voracious,  requiring 
enormous  amount  of  food  to  bring  them  to  maturity, 
rence,  then,  of  this  Chinese  species,  at  Germantown,  I 
was  matter  for  congratulation,  rather  than  otherwise, 
reasonable  doubt  that  an  egg  mass,  coming  on  or  with  a 
Asiatic  plants  to  the  nursery,  escaped  notice,  and  hatch< 

.       ,    .    ^  mens  that  found  themselves  able  to  survive. 

•^"Jl^l'r     -^  I  had  kept  rather  a  close  watch  on  the  species  since 

was  first  reported,  and,  when  it  seemed  certain  that  i 
domesticated,  I  asked  Mr.  Laurent  to  secure  for  me,  dui 
ter  of  1900-1901,  a  number  of  the  egg  masses  for  intro 
New  Jersey.     He  very  kindly  agreed,  and  sent  about  : 

■\\S'-V.'      -  early  in  May.     These  were  divided  into  six  approxin 

parts,  and  distributed,  one  part  each,  to  Mr.  John  Repp 
Mr.  J.  Lawrence  Lippincott,  Riverton  ;  Mr.  Horace  Rob 
town  ;  Mr.  N.  P.  Greeley,  Burlington,  and  Mr.  Henry 
logne.  The  sixth  lot  was  retained  by  myself.  All  th 
referred  to  acknowledged  receipt  of  the  sendings,  and  c 
they  had  complied  with  the  terms  of  my  request.  Mr 
placed  them  on  apple,  pear,  cherry  and  currant,  tying  o 
in  accordance  with  directions,  as,  indeed,  did  all  the  o 
referred  to. 

Mr.  Roberts  distributed  the  clusters,  somewhat  widely, 
of  orchard  and  small  fruits  ;  Mr.  Greeley  put  them  on  cv 
berry,  cherry,  quince,  pear  and  apple  trees ;  Mr.  Lip 
them  on  trees  in  a  row  across  the  orchard  (apple  and  pe 
Pfeiffer  put  them  on  apple,  pear,  peach,  plum,  curran 
berry.     The  lot  retained  by  myself  went,  mostly,  into  th 
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adululat1n^/tr"^h^'^"''^  (^a«/«  rsligicsa),  aa,  adult  in  waiting  pos 
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though  some  were  tried  on  the  fruit  trees  of  a  neighbor's. 

ember,  1900,  Prof.  M.  V.  Slingerland,  Entomologist  to  the 
Ixperiment  Station,  published  Bulletin  No.  185,  containing 
nt  of  the  European  ^^ Praying  Mantis" — Mantis  religiosa 
aich  had  become  established  in  the  vicinity  of  Rochester, 
k.  It  seems  to  have  made  itself  fully  at  home  there,  and 
;erland  kindly  secured  for  me  a  lot  of  egg  masses,  that  I 
empt  to  establish  the  insect  in  New  Jersey.  Unfortunately, 
proportion  of  these  masses  were  not  sound,  and  contained 
5  only.  Some  were,  apparently,  of  the  previous  season,  and 
fvere  empty  ;  others  contained  parasites,  or  predatory  forms, 
5  were  destroyed  at  once.  The  balance  was  divided  into 
all  lots,  of  which  one  went  to  Riverton,  a  second  to  the 
•"arm,  and  the  third  was  distributed  in  the  Experiment 
The  illustrations  of  this  species  are  from  the  New  York 
above  cited. 

The  Remit. 

gentlemen  receiving  eggs,  of  either  species,  report  that  they 
1  nothing  resembling  insects  such  as  I  described  to  them  ; 
3gg  masses  returned  to  me  contained  empty  shells  only. 


Fig.  5. 

Egg  cates  of  Mantis  religiosa  on  gra^s,  from  Rochester,  N.  Y. 

(From  Slingerland,  Bull.  185,  Cornell  Ex  per.  SLa.) 

vvn  garden  I  saw  immature  examples  on  several  occasions 
iie  summer,  and  late  in  August  a  fully-developed  female  of 
sinensis  was  captured  in  a  neighbor's  garden,  and  its  life  was 
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begged  from  the  neighbor's  boy.     A  second  example  ¥ 
late  in  September,  and  also  released.     It  is  probable  tha 
ture  forms  seen  were  of  the  same  species  as  the  adult ; 
were  not  captured,  and  slipped  out  of  sight  between  th( 
grapevine,  this  cannot  be  certainly  declared. 

It  is  not  improbable  that  though  none  of  the  insect 
noted  at  the  other  points  where  eggs  were  placed,  th< 
established  themselves,  and  may  make  themselves  mi 
next  season.  The  effort  to  domesticate  them  in  the  S 
continued  if  egg  masses  can  be  obtained.* 

Results  Aimed  At« 

The  general  object  to  be  gained  is  the  addition  of  an  ( 
to  the  rather  scant  army  of  predatory  insects  found  ir 
or,  better,  to  the  predatory  types,  able  to  feed  on  injur 
These  Mantids  are  creatures  of  that  type ;  they  are  alw 
and  find  a  congenial  home  in  gardens  and  orchards,  devo 
thing  that  crosses  their  path,  that  is  not  capable  of  devc 
As  they  are  over  two  inches  in  length  when  mature 
insects,  if  any,  can  master  th^m. 

No  possible  harm  will  result,  so  far  as  can  be  foreseen 
of  vegetation  is  eaten.     No  ally  is  threatened  seriously, 
no  direct  observations  have  been  made,  there  is  some  1 
the  earlier  stagas  they  may  feed  on  scale  insects. 

More  specific  information  concerning  the  life  history 
of  these  species  may  be  deferred  until  (heir  establishm 
certain. 

A  Natural  Introduction. 

During  the  early  part  of  October  a  male  specimen  of  i 
was  received  from  Mr.  Hiram  T.  Jones,  of  Elizabeth,  an 
be  either  an  original  importation  on  stock  from  Japan,  s 
believes,  or  may  have  come  from  some  stock  received  ind 
Mr.  Meehan  two  or  three  years  ago.  If  the  latter,  there 
that  the  insect  will  be  found  in  Ohio  in  the  near  future, 
stock  suspected  of  bringing  it  in  came  through  that  State 

*  During  the  winter  of  1901-02  several  egg  masses  were  found  in 
Experiment  Orchard— one  about  1,000  feet  away;  so  there  was  not  c 
but  a  reproduction. 
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MISCELLANEOUS. 

espondence  of  the  office  during  the  year  1901  is  contained 
iges  of  letter-book,  representing  above  2,500  separate  com- 
18  ;  and  this  does  not  include  the  circular  letters  sent  to  nur- 
ommissioners  or  secretaries  of  the  boards  of  health  within 


stitute  meetings  were  attended  and  five  county  board  or 
ngs,  for  each  of  which  an  address  on  some  entomological 
irepared.  A  report  was  made  to  the  State  Board  of  Agri- 
Lhe  work  done  as  State  Entomologist,  and  an  illustrated 
delivered  at  its  annual  meeting,  detailing  some  of  the 
ny  trip  to  European  institutioiis. 

No.  147,  on  **The  Angoumois  Grain-Moth,"  and  No.  149, 
Strawberry  Pests,''  were  issued  since  the  last  report,  and 
listributed.  A  circular  was  prepared  warning  fruit  grow- 
probable  appearance  of  a  brood  of  the  Periodical  Cicada 
id  this  was  sent  out  with  Bulletin  No.  153.  An  index  to 
r  names  used  in  the  list  of  insects  found  in  New  Jersey 
ed  for  and  published  by  the  State  Board  of  Agriculture, 
i  is  believed,  will  increase  the  general  usefulness  of  the 

iontinued  my  attendance  at  the  meetings  of  the  Entomo- 
ieties  at  Newark,  Philadelphia,  Brooklyn  and  New  York, 
received  from  the  members  assistance  in  the  form  of 
and  information  whenever  desired.  I  consider  it  an 
:o  be  in  touch  with  so  many  working  Entomologists  and 
and  it  gives  me  unusual  resources  in  securing  reliable 
1  and  material  from  a  number  of  points.  Credit  is  spe- 
-"en  for  individual  contributions  wherever  they  occur, 
edgment  is  also  due  to  Dr.  L.  0.  Howard  and  his  staff  of 
t  the  United  States  Department  of  Agriculture  and  United 
Dnal  Museum  for  information  and  other  courtesies. 
omologidL — The  work  done  in  my  capacity  as  State  Ento- 
as  supplemented  the  work  of  my  department  in  the 
d  has  been  almost  altogether  in  the  line  of  controlling  the 
[  spread  of  injurious  insects.  The  San  Jos6  scale  was 
led  at,  but  the  work  has  really  resulted  in  the  destruction 
quite  a  number  of  other  species. 

I  are  now  under  control,  and  it  is  believed  that  stock  more 
ving  insect  pests  than  that  which  most  of  our  nurserymen 
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send  out  will  be  diflBcult  to  find.     A  closer  supervisioi 
before  is  exercised  by  the  nurseryman  himself,  which 
Am  receipt  by  him  of  clean  stock  and  the  sending  out  of  simi 

to  the  purchaser.     Inspection  of  infested  orchards  was  : 
t'ji;|i'»W  request  of  individuals  and  advice  was  given  to  suit  e; 

ditions.     In  fact,  the  general  line  of  work  was  the  san 
f I  ^  year  previous. 

'i«  The  Collection, — The  collection  of  the  department  has 

iiMliiilii'^     'f  tinuously  and  much  of  the  material  has  been  put  intc 

^- J^.ll|ll|f|  ?i  shape  during  the  past  year.     Several  cases  illustrating 

forest  insects  are  made  up  from  specimens  sent  in  by  M 
Brakeley  from  Lahaway,  Ocean  county,  during  a  peria 
over  two  or  three  years.  Some  of  this  is  unique  in  cl 
unequaled  in  extent.  An  abundance  of  other  materia! 
arrangement,  and  fifty  drawer  cases  were  added  during 
that  purpose. 

The  special  collection  of  the  late  Dr.  George  D.  Huls 
lyn,  N.  Y.,  is  now  also  in  charge  of  this  department,  a 
partially  arranged.  This  is  an  exceedingly  valuable  ac 
resenting,  as  it  does,  the  life-work  of  the  donor  and  cont 
of  the  original  types  of  the  species  named  by  him. 

Assistance, — During  most  of  the  year  I  have  had  the 
Mr.  E.  L.  Dickerson,  Class  of  1902  S.,  for  such  periods 
spare  from  his  studies.  During  the  summer  he  sper 
months  of  July  and  August  with  me,  and  was  of  materi 
in  the  office  work.  He  did  also  some  of  the  preliminai 
work  in  orchards  and  nurseries,  materially  facilitatii 
work. 

Pan- American  Exhibit, — The  department,  as  such,  wa 
sen  ted  at  the  Buffalo  Exposition ;  but  some  30  cases, 
injurious  insects  and  their  work,  formed  part  of  the  ex 
State  Board  of  Agriculture  and  of  the  Forestry  Exhibit 
Museum.  These  cases  were  prepared  at  the  request  of 
Morse,  Curator  of  the  Museum,  and  were  used  to  illus 
exhibits  above  mentioned.  It  was  the  object,  in  arrj 
cases,  to  illustrate  all  stages  as  well  as  the  injury  cause 
of  them  represent  several  years  of  study  and  coUectinj 
now  accessible  to  the  general  public  in  the  halls  of  the  Sta 

HaseHine^s  Insert  Trap, — This  is  a  large  and  deep  tir 
center  of  which  is  fixed  a  lamp,  or  torch,  the  light  frc 
reflected  by  two  tin  sheets  crossed  at  right  angles  in  the  ' 

*Gold  medals  were  awarded  to  these  collections. 
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i  with  water,  which  is  covered  with  a  scum  of  oil,  and  inta 
ects  fall  when  attracted  by  the  light.  For  certain  purposes- 
may  be  a  good  one  ;  but  so  sweeping  and  wild  are  the- 
le  for  the  contrivance,  and  so  reprehensible  and  dishonest 
Is  of  the  persons  advertising  it,  that  it  seems  well  to  cautioi> 
)urchasers  not  to  expect  too  much  from  it. 
sects  are  readily  attracted  to  light.  For  others  it  has  no^ 
whatever.  Among  the  forms  attracted  are  some  injurious^ 
)eneficial  or  useful  forms.  Among  the  forms  not  attracted 
it  majority  of  all  species,  including  some  of  the  most  inju- 
jects  of  the  first  series  will  be  undoubtedly  caught,  to  some^ 
the  traps  ;  others  will  not.  To  rely  upon  the  trap  alone, 
ard,  would  be  suicidal,  for  the  plum  curculio  and  the- 
th  do  not,  either  of  them,  come  to  light  at  all  freely.  I 
ubt  the  trap  will  show  up  hundreds  of  insects,  at  favorable- 
at  least  half  of  these  will  be  predatory,  parasitic  or  innox- 
which  are  better  alive  than  dead. 


INSECTS   IN   THE   CROP   BULLETIN. 

Jose  Scale  has  the  honor  of  being  the  first  species  referred 
rop  Bulletin  of  April  30th — the  first  issue  of  the  season. 
orted  as  doing  great  damage  to  fruit  trees,  particularly- 
^anklin  Park,  Middlesex  county,  and  much  spraying  witb 
as  done.  At  Hammonton,  Atlantic  county,  many  peaches^ 
:ed  as  having  been  killed  by  the  scale.  June  4th,  some 
oted  on  pear  at  Trenton  Junction,  Mercer  county.  June- 
de  use  of  the  Bulletin  to  advise  growers  to  be  in  readiness 
r  work  as  soon  as  breeding  should  b^  observed,  and  this 
tve  had  the  effect  of  shutting  off  complaints  ;  at  all  events, 
rther  was  heard  of  it. 

rpillars  were  first  noted  May  14th,  at  Rowlands  Mills,  Hun- 
nty,  in,  small  numbers.  June  11th,  they  were  numerous 
)d,  Hunterdon  tiounty  ;  June  18th,  the  same  report  came- 
I  View,  Cape  May  county  ;  July  9th,  they  were  marked 
troublesome  at  Hazlet,  Monmouth  county,  and  I  suspect 
s  time  the  **tent  caterpillar  *'  was  really  the  fall  web- 
rhich  all  further  records  under  this  general  head  must  be 
^t  Burlington,  Burlington  county,  they  were  so  numerous- 
re  were  '*  compelled  to  stop  harvest  and  spray  to  check 
es  ; "  July  16th,  they  were  so  numerous  as  to  cause  grape& 


k 


Digitized  by 


Goo^ 


I 


It 


Ji'Mm^^ 


*1 


.^03 


NEW   JERSEY  AGRICULTURAL  COLLEGE 


to  fall  ofif ;  July  23d,  they  were  again  reported,  and  on  the 
Harbor  City,  Atlantic  county,  took  up  the  refrain,  Au 
Rahway,  Union  county,  reports  apple  trees  infested  with  tl 

-and   Rancocas,  Burlington  county,  reports   their  presenc 

•comment.     September  3d,  the  insects  were  reported  from 
Monmouth  county;  Kingwood,  Hunterdon  county;  Trentc 

-county,  where  they  also  attacked  vegetables,  and  Lakewo 
county.  September  10th,  they  attracted  attention  at  Soul 
Essex  county;  New  Brunswick,  Middlesex  county;  Cranfc 
county;  Kingston,  Somerset  county;  Pittstown,  Hunterdc 

•Cape  May  Court  House  and  Cape  May  City,  Cape  May  cou 
field  township,  Cumberland  county,  and  Egg  Harbor  Cit] 
county. 

The  pest  was  thus  recorded  throughout  the  State  and 
served  all  the  notice  it  received. 

Cut-womis  were  first  noted  at  Mantua,  Gloucester  county, 

-and  the  week  following  they  were  numerous  at  Woodbi 
28th,  they  were  reported  from  Middlebush,  Somerset  cc 
Fishing  Creek,  Cape  May  county.  June  11th,  PottersvilL 
don  county,  reported  them  as  injurious  enough  to  make 
of  corn  necessary,  and  Trenton  Junction,  Mercer  count 
them  as  numerous. 

The  first  report  on  the  Colorado  Potato  Beetle  was  May  21s 

•encouraging ;  Cranbury,  Middlesex  county,  recording  it  r 
merous  as  usual  ;  but  this  was  not  so  of  Woodbury,  Camd( 
May  28th,  the  insect  was  reported  from  Paterson,  Passai 

•^Cassville,  Ocean  county,  and  Woodstown,  Salem  count 
latter  point  less  numerous  than  usual.  June  11th,  the  in 
numerous  at  Kingwood  and  Sergeantsville,  Hunterdon  c 

:South  Bound  Brook,  Somerset  county,  they  were  dest 
newly-set  tomato  and  eggplants,  and  shared  with  the  s 
the  honor  of  a  report  from  Fishing  Creek,  Cape  May  coue 
18th,  the  beetles  were  troublesome  at  Cranford,  Union  co 
apparently,  nowhere  else.  June  28th,  they  were  **num 
Huntsburg,  Sussex  county,  and  **  destructive''  at  Line 
Morris  county  ;  Layton,  Sussex  county  ;  Frenchtown,  1 
county  ;  South  River,  Middlesex  county  ;  Salem,  Salem  c( 
Shiloh,  Cumberland  county — at  the  latter  point  tomato 
eluded  in  the  injury.     July  2d,  they  caused  much  damage 

"town,  Hunterdon  county,  and,  on  the  23d,  injury  was 

Huntsburg,  in  the  same  region. 
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rawherry  Weevil  was  reported  as  injurious  cnce  only,  May 

1  Deerfield  township,  Cumberland  county. 

urn  Curculio  was  first  referred  to  May  2l8t,  from  Moores-^ 

rlington  county,  and  then  as  not  so  bad  as  usual.     June 

n  the  other  hand,  was  reported  as  injuring  much  fruit  at 

1,  Gloucester  county. 

ace  held  their  own  well,  as  injurious  forms.     The  first  com- 

me  from  Mickleton,   Gloucester  county,   and  was  of  the 

ifesting  cabbage.     This  seems  to  be  the  only  record  of  this 

bough,  on  August  20th,  Seargentsville  reports  what  is  prob- 

jame  species  on  turnips  and  radishes. 

apple  trees  were  noted  June  4th,  at  Mickleton,  Gloucester 
n  numbers  suflScient  to  endanger  the  crop.  June  18th, 
I  reported  from  Hazlet,  Monmouth  county,  and  covered  the 
labway.  Union  county.  June  25th,  they  caused  the  drop- 
uit  at  Middleville,  Sussex  county,  and  at  Elizabeth,  Union 
rere  troublesome.  July  2d,  fruit  was  dropping  badly,  and 
J  infested  by  lice  at  Hanover,  Morris  county. 
tr€€s  were  unusually  infested,  the  first  report  coming  June 
n  Newton,  Sussex  county,  where  they  caused  fruit  to  drop  ^ 
were  also  numerous  at  Hazlet,  Monmouth  county.  June 
Uington,  Morris  county,  reports  that  ''cherries  do  not 
►eing  covered  with  lice,''  and  Middleville,  Sussex  county, 
le  fruit  dropping  from  the  same  cause. 
peach  trees  were  reported  June  4th,  from  Cape  May  Court 
lape  May  county,  and  June  25th,  from  Plainfield,  Union 


lion  of  fruit  trees,  in  general,  is  reported  from  Plainfield, 
inty,  June  11th. 

a  Louse  was  first  noted  June  11th,  at  Cape  May  City,  Cape 
ity.  June  25th,  late  peas  were  infested  at  Mickleton,  GIou- 
anty,  and  July  2d  it  was  again  reported  **  destructive  *' 
same  point.  July  9th,  ''many  acres  of  peas  ruined  by 
aes  from  Fishing  Creek,  Cape  May  county. 
Lice  were  reported  once  only,  July  2d,  from  West  Freehold^ 
h  county. 

jice  were  noted  on  citrons,  July  2d,  at  Mickleton,  Gloucester 
July  30th,  they  were  "very  numerous  *'  at  Beesley's  Point, 
Y  county,  and  August  13th  had  "practically  destroyed'^ 
Is  of  cantaloupes  at  Mickleton,  Gloucester  county.  August 
phids  destroying  all  vine  truck''  is  the  discouraging  report 
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irom  Mount  Holly,  Burlington  county,  and  this  markf 
that  season. 

The  Fly  in  wheat  is  first  noted  May  28th,  from  Medford 
<;ounty,  though  incidentally,  and  the  Angoumois  grain  ] 
referred  to  June  25  th,  as  appearing  in  wheat  fields  a  I 
Mercer  county.  Injury  by  the  '* weevil''  is  reported  Jv 
Xingwood,  Hunterdon  county,  and  on  the  16th,  both 
'*  weevil"  are  noted  at  French  town,  Hunterdon  coun 
16th,  the  *^fly  "  was  troublesome  at  Somerville,  Somei 
The  Angoumois  grain  moth  was  noted  September  10th  fr 
bush,  Somerset  county;  was  doing  much  damage  to  staci 
Sergeantsville,  Hunterdon  county ;  considerably  effects 
New  Egypt,  Ocean  county,  and  badly  infested  wheat  a 
<;jumberland  county.  September  10th,  the  moth  was 
wheat  from  Rowlands  Mills,  Hunterdon  county,  and 
<31ouce8ter  county,  states  that  **  owing  to  prevalence  of 
moth  less  wheat  will  be  sown." 

Sqaaah'buga  were  numerous  at  Fishing  Creek,  Cape  ] 
June  11th,  but  were  not  again  reported. 

C^rrani-i«orm«  attracted  attention  at  Frenchtown,  Hunter 
June  25th,  and  on  the  same  date  the  sweet  'potato  flea  wa 
siderable    damage    at    Salem,  Salem    county,    some 
destroyed. 

Codling-moth  was  noted  July  I6th,  at  Deerfield,  ' 
<jounty,  and  on  the  same  day  **  small  and  wormy"  app 
ported  from  Ocean  View,  Cape  May  county. 

Ckym  or  boll-worms  became  troublesome  in  cornfields 
XUourt  House,  Cape  May  county,  July  23d,  but  seem  not 
-come  noticeably  abundant  elsewhere. 

Tomato-worms,  or  ** horn-worms,"  attracted  attention 
destroying  some  fields  at  Fishing  Creek,  Cape  May  c 
Kingwood,  Hunterdon  county,  they  were  troublesome  A 
;and  were  again  referred  to  on  the  20th. 

Cabbage-worms  were  nimierous  or  destructive,  Augu 
Landisville,  Atlantic  county ;  Metuchen,  Middlesex  c 
Salem,  Salem  county. 

Large  Caterpillars^  destroying  the  leaves  of  many  plani 
at  South  Orange,  Essex  county,  July  23d. 

The  ^*  Army -worm  ^^  in  millet  fields  became  injurious 
€reek,  Cape  May  county,  September  3d,  winding  up 
which  insects  had  been  unusually  varied  in^kind  and  i 
injury. 
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st  plague  often  becomes  serious  in  South  Africa,  and  de- 
Farms  appear  in  some  portions  of  that  continent  almost 
The  species  there  in  fault  is  one  of  the  Acridiidx,  or 
id  grasshoppers,  and  is  an  ally  of  our  **  bird  locust,  *'  Schis- 
ricana, 

Kits  fly  in  immense  swarms  from  their  breeding  places, 
covering  an  area  several  miles  in  extent,  and  on  it  devour 
I  thing.  Similar  **locusf  plagues  are  not  unknown  in 
n  States,  and  for  a  time  it  seemed  as  though  we  were  help- 
)pposed  to  them.  It  was  noted  in  Africa  that  sometimes 
\  were  ravaged  by  an  epidemic  disease,  and  that  individuals 
great  numbers.  It  was  also  found  that  sick  individuals, 
to  a  mass  of  healthy  ones,  infected  them  with  the  same 
3nce  it  was  determined  to  test  the  possibility  of  propagating 
[y.  Pure  cultures  were  obtained,  and  it  was  found  feasible 
se  the  disease  into  previously  healthy  swarms.  Good  suc- 
en  reported  from  Cape  Colony  in  practical  workings  with 
J,  but  I  have  no  details  enabling  me  to  judge  the  conditions 
•  enable  it  to  reach  its  maximum  effect.  JThe  idea  of  fight- 
with  diseases  is  fascinating,  and  appears  again  and  again 
3  attempt  or  an  idle  suggestion.  Some  attempts  have  met 
siderable  measure  of  success,  but  always  it  has  been  found 
»  depended  upon  some  definite  combination  of  weather 
and  insect  abundance.  In  the  fight  against  the  cinch-bug, 
our  Western  States,  it  was  found  that  in  a  drought,  when 
I  were  most  abundant,  the  disease  was  least  effective, 
ther  and  other  conditions  are  favorable  epidemic  diseases 
flourish  whether  artificially  introduced  or  not.  During  the 
901  thousands  of  the  caterpillars  that  were  so  unusually 
were  carried  off  by  a  disease  that  left  their  dead  and  dry  or 
es  everywhere  on  trees,  trunks  and  fences.  I  always  look 
ttempt  to  use  natural  agencies  in  an  unnatural  way  as  un- 
say the  least,  unless  we  can  also  furnish  the  surroundings 
'  their  effective  action.  In  other  words,  epidemic  diseases 
)  out  of  existence  great  multitudes  of  insects  when  circum- 
'or  their  development,  but  they  may  lie  dormant  for  years 
a  circumstances  arise.  In  New  Jersey  a  disease  each  fall 
a  considerable  number  of  our  common  Carolina  grasshop- 
t  has  never  been  epidemic,  and  cannot  easily  become  so, 
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because  the  insects  are  not  sufl&ciently  numerous  to  brii 
close  contact  with  each  other. 

Grasshoppers  are  charged  with  causing  much  injury  t 
each  year,  and  katydids  actually  do  cause  serious  an: 
some  bogs. 

Mr.  Joseph  J.  White,  of  New  Lisbon,  is  one  of  the  s 
katydids,  and  it  occurred  to  him,  after  reading  of  the  S 
experiments  and  their  good  results,  that  possibly  the  d 
be  equally  effective  on  our  bog  species  of  short- horns, 
katydids.  He  therefore  communicated  with  South  Afri 
for  a  supply  of  cultures,  and  turned  the  matter  over  1 
daughters,  Miss  Elizabeth  C.  White,  who  kindly  gave  m 
ing  account  of  her  doings  : 

*'A  supply  of  locust  fungus  was  ordered  to  be  sent  i 
stallments,  about  a  week  apart,  to  insiire  one  or  two,  at 
received.  The  first  was  mailed  March  Ist,  by  Alexand 
M.B.,  Director  of  the  *  Bacteriological  Institute,'  Gral: 
Cape  of  Good  Hope,  and  was  received  by  Joseph  J. 
Lisbon,  N.  J.,  about  the  first  of  April.  Three  other  c 
were  sent  and  received  about  a  week  apart,  making  in  a 
tubes  of  the  fungus. 

'* About  the  fitst  week  of  June  a  few  short-horned 
were  found  in  bushy  corners  not  reached  by  the  water  \ 
flooding  of  the  bogs.  These  were  dipped  in  a  culture  mi 
or  two  tubes  of  the  fungus,  according  to  the  direction 
week  or  ten  days  later  three  or  four  more  tubes  were  n 
such  hoppers  as  could  be  found  were  dipped.  These 
nearly  all,  of  the  short-horned  varieties.  In  the  last  d 
many  small,  long-horned  hoppers  were  found  in  a  youi 
short,  soft  water-grass  was  plentiful.  Hundreds  of  these 
and  dipped  in  a  freshly-prepared  culture  of  the  fungus, 
was  repeated  about  a  week  or  ten  days  apart  through  Ju 
tubes  of  fungus  being  made  up  at  a  time.  No  specij 
made  at  this  time  to  catch  katydids.  The  majority  of  ir 
were  the  long-horned  grasshoppers,  but  a  few — two  or  t 
katydids  generally  came  in  for  a  dipping  at  each  on 
fungus.  I  think  the  first  one  was  caught  about  the  lasl 
or  the  beginning  of  the  second,  week  in  July.  Its  win] 
rudiments. 

^*  There  was  no  apparent  result  from  any  of  these  di 
being  under  the  impression  that  the  lopg-horned   me 
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Fig.  6. 

The  Cranberry  Katydid,  Scnddtria  ttxtnsis  Saus  ,  a  little  enlarged ;  male  above,  female  b 

an  original  photo. 
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•e  the  mischief  makers,  we  tried  feeding  them  in  cages, 

the  following  record  : 

d — Fungus  culture  set  about  noon. 

>th — The  culture  seeming  well  grown  ;  grasshoppers  were 

meadow,  where  they  were  apparently  feeding  on  the  seeds 

rass,  and  about  twenty  were  put  in  each  of  these  gauze 

ig — Hoppers  with  bunch  of  red-top. 

bag — Hoppers  dipped  in  culture,  with  bunch  of  red-top. 

>ag — Hoppers  with  bunch  of  red-top  dipped  in  culture. 

»th — All  hoppers  in  all  bags  seem  comfortable. 

th — Two  dipped  hoppers  and  one  fed  hopper  dead  ;  the- 

the  bags  sprinkled. 

bh  and  29th — The  grass  sprinkled  ;  no  apparent  change  iiv 

ly  sprinkling  of  the  grass  was  continued  for  several  days^ 

;rasshoppers  continued  in  good  health. 

Dught  us  to  the  end  of  our  private  resources,  and  we  sent 

mswick  for  help.     The  experiment  of  feeding  katydids^ 

of  which  the  notes  follow,  was  under  the  direction   of 

>hn  B.  Smith. 

21st — Mixed  three  quarts  of  fungus  culture  with  about  five* 

d  boiled  water,  and  thickened  the  mixture  with  bran  till 

i   not  drip.     Spread  most  of  the  bran  at   the  sides  of 

11  Centennial  bog  and  across  the  top  of  the  early  Black 

thirty-one  (31)  katydids — 18  males  and  13  females.  Sent 
es  to  Prof.  Smith,  and  confined  the  rest  in  two  bags, 
led  as  to  numbers  and  sexes.  In  each  bag  placed  a  small 
bran  mixture,  and  in  one  (No.  2)  a  bunch  of  cranberries 
In  a  very  few  minutes  a  male  began  to  eat  greedily  of 
bag  No.  2,  and  soon  a  male  and  female  were  eating  in 

22d — Bran  eaten  in   both   bags,    but  most  in    No.    1. 
B  day  a  lot  of  berries  eaten. 

23d — Three  females  dead  in  No.  1  and  one  male  in  No.  2,. 
;  bodies  eaten  by  other  katies.     At  noon,  two  more  dead 
aore  berries  eaten  in  No.  2. 
25th— One  katy  dead  in  No.  2. 
26th — Three  more  katies  dead  in  No.  1. 
28th— Two  more  katies  dead  in  No.  1. 
33 
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**Thi8  finishes  the  daily  notes,  but  the  insects  v 
cages  two  or  three  days  more,  when  all  in  bag  No.  1 
Mr.  White  wrote  me  early  in  August,  and  I  res] 
ately,  asking  for  a  tube  of  the  culture  and  a  copy  < 
,|j^j;  for  use.     August  13th,  I  received  four  tubes.     Th 

iiF.  the  form  of  a  dark  brown,   long-drawn  drop  of  t( 

matter,  partly  adherent  to  the  tube,  and  at  such  poii 
I  \\l     .   .  cottony  growth  or  substance.     The  free  surface  o\ 

^^  string  was  clean  in  all  cases.     The  directions  were  i 

printed  circular,  of  which  the  following  is  a  copy  : 

^  ,j(|g  J,  LOCUST  DISEASE  FUNGUS. 

Small  tubes  contaiaing  this  fungus  are  prepared  at  this  Insli 
all  applicants,  who  may  also  obtain  them  by  application  throug 
sioner  of  their  Division. 

The  methods  mentioned  below  should  be  followed,  and  t 
watched  and  reported  to  me. 

Highly  satisfactory  results  have  hitherto  been  obtained,  an 
requested  that  all  persons  using  the  fungus  will  report  the  re 
ments  to  this  Institute. 

During  dry  weather  it  is  difficult  to  get  the  disease  to  spread,  ai 
able  to  use  it  in  moist,  wet  weather,  and  to  make  the  infections 
before  sunset. 

DIRECTIONS  FOR  PREPARING  THE  FUNGUS   PREVIOUS 

Open  a  tube  and  take  out  the  contents  entire  ;  add  it  to  two  U 
and  rub  the  whole  together  with  a  spoon  or  flat  knife,  so  as  t( 
rial  and  mix  it  thoroughly.  Then  dissolve  this  in  three-quart 
water,  which  has  previously  been  boiled  and  allowed  to  cool, 
pieces  of  cork,  which  have  been  previously  steeped  in  boiling  w 

Now  cover  the  tumbler  with  a  piece  of  paper,  and  let  it  stand 
warm  corner  of  the  house,  or  until  the  fungus  is  seen  to  be 
jjieces  of  cork. 

METHOD  OF  DISTRIBUTION. 

(1)  Catch  some  locusts,  and,  after  dipping  them  into  the  fung 
tthe  swarm  again. 

(2)  Smear  patches  of  damp  ground,  where  the  locusts  aligl 
fungus. 

(3)  Confine  some  locusts  in  a  box  which  contains  some  favoc 
with  the  fungus,  and,  after  the  food  has  been  eaten,  return  the  lo 

(4)  Collect  a  large  number  of  locusts  which  have  died  from 
Biole  in  the  ground  about  eighteen  inches  deep  and  one  foot  wide 

Strew  some  locusts  over  the  bottom,  then  sprinkle  some  water  < 
with  locusts  and  again  sprinkle  until  the  hole  is  full.  Do  not  p 
the  hole,  but  leave  them  lightly  packed.    Then  cover  over  will 


•  Ilii 

-1. » 

'•t 

ii 

■<  . 

■  1' 

,'j  ^ 

-ll 

'••■■  T 

)L 

mf 

.„. 

a 

%^ 

\ 

^ 

'  1 

.ft 

•'i 

Digiti 


zed  by  Google 


EXPERIMENT  STATION   REPORT. 


515 


eep  the  hole  thm  carefully  covered  for  four  or  five  days.  If  very  warm 
•  days  will  be  sufficient,  bat  if  colder  a  longer  time  will  be  required. 
1  of  this  time  remove  the  locusts  and  spread  them  out  in  the  sun  for  an 
or  until  thoroughly  dry.  Now  grind  them  into  meal. 
«1,  which  may  be  kept  dry  for  a  long  time  until  wanted,  take  two  table- 
d  add  it  to  a  large  tumberful  of  water,  into  which  some  sugar  has  been 
iave  this  in  a  warm  place  for  twelve  to  forty-eight  hours,  and  then  treat 
by  dipping,  etc.,  just  as  one  does  in  using  the  fungus  when  supplied  in 

METHOD  OF  APPLICA.TION   FOR  VCETG ANGERS.* 

t  one  pound  of  white  bread  j  dry  it,  and  then  grate  it  down  to  coarse 
It  a  cupful  into  a  bowl  and  add  enough  water  to  make  a  watery  paste, 
the  contents  of  one  tube  of  fungus,  and  keep  it  in  a  warm  place  until  the 
sn  to  be  growing  over  it.  Now,  place  small  portions  where  the  voet- 
appearing,  and  take  care  to  see  that  where  not  eaten  up  the  small- 
kept  moist  from  day  to  day  until  they  have  been  eaten. 

Alexander  Edinoton,  M.  B., 

Director  Bacteriological  InstitvJLey 
19th,  1899.  Graham's  Town. 

it  lot  was  prepared  August  14th,  directions  being  closely 
The  culture  was  cut  and  carefully  broken  up  with  the 
►  small  fragments.  Water  was  freshly  boiled,  cooled  to 
ikewarm,  and  then  added  to  the  sugar  and  culture.  Bits 
re  also  boiled  and  floated  in  the  mixture  while  yet  a  little 
was  then  poured  into  a  beaker,  covered  with  cardboard, 
idisturbed  until  August  18th,  when  it  was  poured  into  a 
carried  to  New  Lisbon,  to  be  employed  on  the  bogs  on  the 
is  was  No.  1. 

er  tubes  were  prepared  August  15th,  and  the  culture,  hav- 
ut  into  very  small  pieces,  was  ground  with  the  sugar  in  a 
tar  and  thoroughly  broken  up.  Used  for  one  lot,  boiled 
oughly  cooled  and  placed  in  a  covered  tumbler.  This  was 
he  next  lot  was  prepared  as  before,  but  put  into  a  wide- 
K)ttle,  which  was  corked  and  marked  No.  3. 
b  lot  was  prepared  with  unboiled,  distilled  water  from  the 
Laboratory — but  the  bits  of  cork  were  boiled  before  being 
he  mixture.     This  was  No.  4. 

16th — Culture  No.  1  showed  signs  of  a  fermentative  growth, 
itire  mass  was  turbid,  with  a  streaky  admixture.  Of  the 
Iture  No.  2  showed  only  little  signs  of  growth  ;  culture  No. 
evident  signs  of  growth  in  the  mass,  and  culture  No.  4 
almost  clear. 

s— Foot-goers :  the  local  term  applied  to  the  larvae  or  wingless  forms. 
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August  18th — The  corks  in  all  the  cultures  b^an  tosh 
at  the  edges,  and  the  liquid  was  somewhat  opaque  and  s 
the  late  afternoon  all  were  put  into  four-ounce  bottles,  tij 
and  packed  for  transportation.  The  conditions  had  he^ 
for  growth,  the  temperature  being  close  to  80°  at  all  tim« 
phere  humid. 

August  19th — Reached  the  bog  at  about  10:30  a.m.,  ai 
assistance  of  Miss  White,  captured  a  large  number  of 
which  were  thoroughly  dipped  and  released.  Altoget 
about  twenty-five  katydids,  half  a  dozen  OonocephcduSy  ov 
dred  meadow  grasshoppers,  Orchdimum  and  Xiphidiuniy  a 
hundred  Acridiids  or  short-horned  grasshoppers,  Mdarwp 
and  Acridium,  The  conditions  for  the  disease  were  favt 
was  very  hot  and  sultry.  The  bogs  also  were  very 
sprinkled  what  remained  of  bottle  No.  2,  after  dipping, 
tractive  patch  of  berries. 

Only  one  bottle  of  the  culture  was  used  in  this  wj 
realized  that  the  katydids,  which  were  the  main  objecti 
scattered  that  the  idea  of  starting  an  epidemic,  based  on 
individuals,  was  a  hopeless  one.  The  truth  is,  the  number  o 
not  so  large ;  but  their  voracity  is  so  great  and  their  11 
long  that  the  injury  caused  is  altogether  out  of  propon 
abundance.  A  single  individual  will  often  eat  the  seeds  i 
six  berries  at  a  single  meal.  As  they  live  on  the  bogs  ov 
150  berriep  for  a  single  insect  is  not  an  extravagai 
Conocephaliis  and  Orchelinmm  probably  assist  materially  : 
of  destruction,  but  they  are  also  somewhat  rare,  and  only 
of  all  the  long- horned  grasshoppers,  is  really  plentiful, 
cranberries  no  fruit  could  remain  on  the  bog,  because  so 
a  grassy  area,  the  insects  are  as  abundant  as  the  berries  t 

After  looking  over  the  subject  carefully,  it  was  deemed 
to  spread  the  infection,  if  possible,  through  the  food,  ar 
mixture  was  recommended.     Miss  White  has  reported 
she  did.  * 

It  remains  to  add  that  she  sent  me  some  of  the  dead  ] 
ferred  to,  and  that  in  no  case  was  there  reasonable  cause, 
scopic  study,  for  believing  that  the  death  was   due  to  1 
disease. 

Of  the  bran  spread  on  the  bogs,  some  was  apparent!] 
no  results  were  noted  in  a  decreased  number  of  Orthop 
kind.     The  experiment  was  a  failure,  and  not  unreasonat 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT. 


517 


jads  naturally  in  the  great  swarms  of  short-horned  grass- 
lere  one  individual  is  in  frequent  contact  or  touch  with  its 
It  has  no  chance  against  scattered  specimens,  and  may 
e  fatal  to  the  Locustidse — long-horned  grasshoppers  and 
under  the  best  of  conditions. 

1  be  said  in  this  connection  that,  in  a  recent  publication 
atomological  Division  of  the  United  States  Department  of 
,  it  is  stated  that  in  Colorado  some  of  the  migratory 
e  been  successfully  inoculated  with  this  disease,  and  from 
Professor  Morgan  reports  a  measure  of  success.  In  each 
es  short-horned  grasshoppers  are  the  subjects,  and  in  each 
^eat  swarms,  in  which  specimens  were  in,  or  came  into, 
t  with  each  other. 


FI£IJ>  RECORD. 

me  of  my  first  visit  to  the  cranberry  bogs,  August  19th, 

Is  were  obviously  immature  sexually  ;  that  is,  they  were 

idy  to  reproduce.     This  was  determined  by  examining  the 

le  female,  in  which  all  the  eggs  were  yet  very  small.    The 

ch  form  masses  on  each  side  of  the  abdomen,  as  elsewhere 

lould  be  readily  seen  when  the  body  was  laid  open  with  a 

p-pointed  scissors.    The  immense  bog  area  covered  by  the 

the  wide  range  of  plants  which  might  serve  for  oviposi- 

any  effort  to  find  the  eggs  under  natural  conditions  a 

ertaking,  without  some  clue  as  to  the  character  of  the 

favored.     This  was  the  more  so  as  there  was  every  reason 

hat  the  eggs  would  be  laid  in  leaf  tissue,  following  the 

allied  species  as  recorded  by  Miss  Murtfeldt,  Dr.  Riley 

immock. 

I,  therefore,  to  cover  certain  portions  of  the  bog  where 
jre  abundant,  with  large  cages  ;  confine  in  each  a  number 
LS  and  select  locations,  so  as  to  obtain  as  large  a  range  of 
ossible.  Six  cages  were  ordered,  3x3x3  feet,  made  so 
Etdily  taken  apart  and  set  up.  The  sides  and  top  were 
li  painted  wire  mosquito  netting,  to  admit  light  and  air 
le  hindrance  as  possible.  The  appearance  of  one  of  the 
wn  at  Plate  Figure  18. 

le,  Miss  White  was  good  enough  to  send  me  specimens  at 
als,  that  I  might  watch  the  development  of  the  ovaries. 
of  August  some  specimens  began  to  show  single  mature 
rown  color,  and  the  cages  were  shipped  to  New  Lisbon. 
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September  6th,  I  followed  and  placed  them  as  follows  : 
bushy  hummock  at  one  corner  of  a  bearing  bog.  The  j 
covered  with  vines,  but  several  low  plants  of  the  Dwarf 
leather-leaf  or  "gander  bush''  (Chavissdaphne  calyculcUo 
eluded.  Nos.  2  and  3  were  placed  close  together  on  a 
where  katydids  were  abundant  and  berries  badly  eaten, 
contained,  besides  vines,  several  plants  of  the  common  " 
or  sedge  (Carix  sp.),  the  other,  several  plants  of  Panicum 
or  *'deer  grass."  No.  4  was  placed  at  the  end  of  the 
covering  very  few  vines  and  a  mixture  of  grasses,  with  a 
of  Hypericum,  No.  5  was  in  a  corner  of  a  yet  younger  bo 
very  few  vines  and  a  mixture  of  Panicum  and  Hypericum^ 
No.  4.  No.  6  was  placed  on  a  dam,  covered  no  vines  a 
lot  of  double-seeded  millet  {Panicum  viscidum),  a  Kalmia 
three  other  heath-plants.  None  of  the  cages  covered  crant 
only,  and  in  only  two  of  them  were  there  any  berries  on  i 
vines.  Into  each  of  these  cages  at  least  four  females  ai 
four  males  were  introduced.  The  day  was  intensely  ho^ 
quitoes  (Oulex  soUicitam)  were  vicious  and  there  was  no  i 
to  waste  time  in  the  field.  Next  morning  I  visited  all 
added  other  specimens  and  collected  largely,  to  determir 
of  development.  Found  that  it  was  not  yet  at  the  ovipos 
though  many  examples  had  two  or  more  fully-developed  I 
Examined  a  large  number  of  leaves  of  all  kinds  growing 
dams,  but  found  no  signs  of  eggs  in  any  of  them. 

September  14,  again  visited  the  bogs,  collecting  and 
a  large  number  of  katydids.  Found  the  ovaries  mu 
developed,  with  often  half  a  dozen  or  more  mature  o^ 
side,  but  also  many  that  were  yet  undeveloped.  There 
ing  to  indicate  that  any  eggs  had  been  laid,  and  the  a 
most  of  the  females  was  much  distended.  The  specia 
cages  were  watched  for  a  time  and  a  few  others  were  j 
cage  No.  4  a  specimen  of  Argiope,  the  large  yellow  and  bl 
not  uncommon  on  the  bogs,  had  taken  possession,  its  w< 
the  cage  lengthwise,  and  here  all  the  specimens  were  gon< 
out  the  spider  and  restocked  the  cage,  having  first  exar 
fully  all  the  vegetation  under  it,  for  eggs.  The  habits  of 
had  changed  a  little  by  this  time.  They  were  not  so 
spread  over  the  bog,  and  were  not  eating  berries  so  f 
many  tempting  patches  of  ripe  berries  not  a  specimen 
found  ;  but  among  grasses  and  along  the  dams  on  the 
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Fig.  7. 
fiffmtum,  or  "  deer  grass,"  showing  Katydid  eggs  at  E  somewhat  less  than  natural  size. 
From  an  original  photo. 
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s  seen.  In  fact,  the  tendency  to  gather  along  the  dams 
larked  and  almost  every  seed  on  the  grasses  there  was 
sorts  of  exposed  seeds  were  now  devoured  and  favored  ; 
cause  they  were  easier  to  get  at  than  those  of  the  cran- 
imined  a  large  number  of  leaves  of  Kalmia,  and  other 
3  growing  on  and  along  the  dams,  but  found  no  eggs, 
r  23d  was  the  date  of  my  next  visit,  and  cage  No.  5 
:amined.  The  females  had  evidently  begun  to  oviposit, 
ovaries  were  much  lessened  in  size  and  the  number  of  eggs 
[  as  compared  with  previous  examinations.  So  the  plants 
ige  were  systematically  scrutinized,  leaf  for  leaf  ;  first  the 
then  a  small  heath,  and  finally  Panicum,  or  deer  grass, 
last  resort.  Here  I  found  the  eggs  inserted  singly,  from 
tween  the  upper  and  lower  surface.  Plate  Figures  7  jind 
their  appearance  clearly.  Having  once  identified  them, 
10  further  trouble,  and  I  found  eggs  in  every  plant  under 
[  also  found  them,  more  sparingly,  in  the  same  grass  on 
t  was  thus  determined  that  the  ** deer  grass''  (Panicum 
was  one  of  the  natural  places  for  oviposition,  and  not 
ipon  the  insect,  because  nothing  else  was  available.  The 
laced  in  a  new  position,  and  a  number  of  females,  which 
appearance  had  not  completed  their  egg-laying,  were 
Cage  6  was  then  examined.  A  heavy  rain  had  washed 
md  banked  around  it  at  the  bottom  and  the  specimens 
eared.  Examined  first  the  grasses,  and  found  eggs  at 
leaves  of  the  ^'millet''  (Panlcinn  vlscldum').  Afterward 
arefuUy  all  the  leaves  of  the  other  plants  in  the  cage  and 
gs  in  any  of  them.  This  cage  was  not  restocked.  Exam- 
large  number  of  the  millet  plants  on  the  dams  and  found 
ry  fair  proportion  of  them.  It  was  obvious  that,  while 
5vas  in  progress,  it  was  a  long  way  from  complete.  Left 
:,hey  were  in  the  other  cages,  satisfied  with  the  informa- 
)tained,  and  returned  again  to  the  bogs  October  7th  for  a 

.te  the  katydids  had  become  much  reduced  in  numbers, 
sluggish  and  more  easily  caught  than  on  any  previous 
iuite  a  number  of  the  females  were  found  with  the 
llapsed  and  ovaries  practically  emptied.  Others,  how- 
i  half  a  dozen  or  more  fully-matured  eggs  and  a  greater 
leveloped.  In  other  words,  egg-laying  was  yet  in  pro- 
ig  a  period  of  at  least  three  weeks  during  which  this  pro- 
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cess  continues.     In  fact,  judging   from   my   previous 

and  from  the  condition  of  affairs  at  the  last  visit,  I  c 

from  September  15th  to  October  15th  would  probably  I 

cover  the  entire  period.     Cage  1,  when  examined,  shr 

every  plant  of  ** gander  bush''  or  Dwarf  Cassandra, 

any  cranberry  leaf.     The  eggs  were  placed  from  the  ed 

and  from  one  to  four  in  one  leaf.     They  were  never 

together,  and  most  often  there  were  only  two  eggs,  one 

of  the  midrib.     In  one  case  a  leaf  hardly  larger  than 

cranberry  leaf  contained  an  egg.     There  were  many  lit 

this  kind  on  the  ridge  on  which  the  cage  was  placed,  anc 

quite  a  number  without  finding  any  eggs,  nor  did  I 

similar  plants  later  in  the  day,  though  I  examined  a  h 

After  the  eggs  had  been  once  found  it  was  easy  to  det 

presence  by  holding  the  plant  toward  the  sun.     The 

opaque  spot  that  was  recognizable  at  a  glace  ;  hence  all  1 

a  plant  could  be  examined  in  a  few  moments.     My 

that,  while  the  insects  will  use  the  heath-plants  for  eg§ 

poses  when  driven  to  it,  they  will  not  do  so  as  a  mati 

when  their  normal   host-plant  is  present.    Cage  2  cor 

sedge  or  bog-grass  other  than  cranberry  vines,  and  I  fou 

every  leaf  of  the  sedge  one  or  two  eggs,   separately  i 

immediate  vicinity  of  this  cage  had  much  of  this  sedge  ^ 

I  cut  and  examined  many  plants,  finding  no  eggs  outsi 

I  conclude,  therefore,  that  this  also  is  not  a  normal  hot 

that  only  necessity  will  induce  the  katydids  to  oviposit  in 

can  do  so.     Cage  3  had  Panicum  as  well  as  sedge,  an 

found  on  Panicum  only.    Cage  4  also  had  Panicum  as  well  t 

(St.  Johnswort),  and  eggs  were  confined  to  the  former. 

were  now  found  on  the  bogs  and  dams,  but  few  on  the  1 

pared  with  the  dams.     The  insects  leave  the  lower,  dam] 

select  by  preference,  for  egg-laying,  the  higher,  dry  are 

**  deer  grass  "  the  upper  leaves  are  selected,  and  I  rarely 

than  one  egg  to  a  leaf  outside  of  the  cages.     On  the  mil 

leaves  were  favored,  and  on  one  I  found  as  many  as  six  eg 

laid  by  one  female  at  one  sitting.     Two,  three  and  even  fo 

not  uncommon,  and  my  conclusion  is  that  this  grass  (P( 

dum)  is  the  preferred  host-plant  of  the  cranberry-eating  1 

grows  on  all  the  dams,  and  especially  along  the  cart-ruts 

it  is  on  recently- stirred  land  only.     Mr.  White  informs 

grass  tends  to  run  out  after  a  few  years,  as  the  ground  fi] 

and  they  do  not  consider  it  a  menace  on  their  young  bog 


4f 


it  &  .^if 


Digiti 


zed  by  Google 


Digitized  by 


Goo 


^ 


Fig.  0. 

Ovary.. gg  and  ovip   siior  of  <^>Y^  V^h^'dlv^tprd  °rlh^^^^^ 
tube  of  same  date:  ..single  ovanan  "'^^/'^'■^^/;  i^^^^T-^igs  almost  mature  ii 
tionof  ovarian  lube;  ..ovar.es   in  "'•>y/^^^°^,f '^"^'^^"r^ed^nd  aU  original-^  fi 
single  egg  ;  ^,  the  ovipositor  from  the  side.     All  ap^"i*';S*^^t  _ 
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)nd  choice,  there  is  Panwum  dichotomum^  or  deer  grass,  and 
more  commonly  on  the  bogs  and  sides  of  dams.  On  the 
80  runs  out  in  time,  but  maintains  itself  along  the  edges 
le  dams.  It  is,  perhaps,  the  more  common  host  for  the 
nfesting  older  bogs.  It  is  probable  that  any  other  species 
n  would  be  acceptable  to  the  insects,  and,  as  I  have  shown, 
when  driven,  take  almost  anything  other  than  cranberry, 
whether  they  would  take  cranberry  if  anything  else  was 
but  I  would  not  like  to  say  they  could  not  do  so. 
r  the  eggs  laid  on  bogs  covered  with  water  during  the  win- 
'vive,  is  a  question.  It  seems  probable  that  they  cannot, 
are  katydids  are  rarely  seen  there.  The  eggs  of  the  Xiphi- 
smaller  long-horned  species — certainly  do  survive,  but 
luch  better  protected  than  those  of  the  katydid. 

liife  Hiatory. 

stated,  the  life'cycle  of  Scadderia  texemis — the  cranberry 
s  as  follows  :  Eggs  hatch  about  the  middle  of  June  ;  the 
w  slowly,  and  reach  the  pupal  stage  about  July  15th. 
[ults  appear  early  in  August,  and  remain  until  well  along 
Oviposition  begins  about  the  middle  of  September,  and 
owly  for  almost  or  quite  a  month.  Few  eggs  mature  at 
1  the  ovaries  of  the  female,  and  she  lays  from  one  to  six 
g — the  latter  an  extreme  rarely  reached.  The  preferred 
I  are  species  of  Pankum^  but  others  may  be  used  in  case 

Eggs  and  How  Laid. 

sferred  in  my  general  account  to  the  ovaries  and  to  the 
it  of  the  eggs  in  them.  Early  in  the  life  of  the  adult 
;e  organs  are  rather  small  masses  or  bundles  lying  far  back 
>men,  one  on  each  side,  partly  under  the  digestive  system. 
I,  when  hardened  in  alcohol  and  teased  out  a  little  with 
jolve  themselves  into  a  number  of  tubes,  converging  at  the 
1  top,  and  each  with  a  number  of  enlargements  or  swellings, 
varian  tubes,  and  in  them  are  the  developing  ova.  The 
>er  from  13  to  15  on  each  side,  and  in  each  are  five  swell- 
aing  eggs.  Potentially,  therefore,  an  individual  katydid 
ce  75  eggs  in  each  ovary  or  150  all  told  ;  as  a  matter  of  fact 
oes  this.  Copulation  has  been  observed  to  occur  during  the 
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early  days  of  August  and  probably  occurs  throughout 
even  later.  Males  in  good  condition  were^ound  as  late 
of  September.  After  the  female  is  impregnated  the 
slowly,  and  only  the  lowest  egg  in  each  tube  increases  i 
the  first  days  of  September  we  get  the  appearance  showi 
Here  all  the  eggs  of  the  lower  series  are  developing  8 
remain,  very  little,  or  not  at  all  enlarged.  Not  all  the 
equally  enlarged  and  one  or  two  become  brown  on  each 
sized  before  the  others  begin  to  change  color  or  have  at 
dimensions.  The  ovaries  are  now  of  considerable  size  ; 
part  of  the  abdominal  cavity.  The  tubes  above  the  lowe 
over  so  that  they  lie  in  the  spaces  formed  between  the 
A  single  ovarian  tube  is  shown  at  Figure  96,  represei 
of  development  shown  in  the  preceding  figure.  As  th€ 
creases  in  size,  the  space  between  it  and  the  next  ovum 
shown  in  Figure  9c,  and  then  the  single  tube  is  bent  c 
in  Figure  9d.  If,  therefore,  we  examine  an  ovary  abo 
of  September,  we  will  see  a  mass  of  large  eggs,  and,  ] 
tween  them,  the  tubes  containing  those  that  are  undev( 
of  the  eggs  are  now  fully  mature,  and  the  others  are  so 
ing  full  size  that  it  is  no  longer  possible  for  them  to  \U 
series.  The  smaller  and  less  developed  examples  si 
lower  part  of  the  ovarian  tube  lengthens,  and  we  get  t] 
of  a  double  series,  as  shown  in  Figure  9^.  By  this  tii 
begins,  and  toward  the  end  of  September  the  numbei 
lessens  materially,  while  in  October  the  females  have 
collapsed,  and  with  few  or  no  developed  eggs.  Exai 
time,  the  ovarian  tubes  are  shrunken  and  show  no  in 
any  of  the  ova  yet  rudimentary  in  the  ovarian  tubes  h; 
of  development.  The  specimens  are  now  listless,  fly 
at  all,  and  have  a  generally  collapsed  feeling  that  ind 
of  their  existence.  They  have  also  become  much  red 
ber,  and  evidently  their  season  is  nearly  over.  In 
though  each  ovarian  tube  indicates  five  egg  cells,  yet, 
fact,  only  one  develops,  so,  instead  of  the  possible  1 
female  individual  actually  lays  only  30,  or  less.  Ho 
she  requires  to  complete  her  task  I  do  not  know,  but  tl 
laid  at  one  time  is  clearly  proved  by  the  fact  that  amo 
mens  captured  and  examined  on  the  bogs  September 
them  had  several  ova  on  each  side  in  varying  stages  of 
while  it  was  obvious  that  some  eggs  had  been  already 
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number  remaining  was  less  than  would  have  been  the  case- 

B. 

5  growers  to  whom  I  have  shown  the  eggs  in  position  in  the- 
Lve  expressed  surprise  at  the  possibility  of  the  insects  accom- 
so  delicate  an  operation  as  cutting  a  pocket  in  so  thin  a  leaf 
ing  an  egg  between  the  upper  and  under  surfaces  without 
g  either.  The  operation  has  not  been  observed  in  this  spe- 
t  80  long  ago  as  1874  Dr.  C.  V.  Riley  published  in  his  Sixth? 
Report  the  following  account  of  observations  made  by  Miss- 
urtfeldt :  ''The  female  stations  herself  firmly,  by  the  mid- 
lind  legs,  on  twigs  or  leaves  contiguous  to  the  one  selected' 

5  the  egg.  This  leaf  is  then  grasped  by  the  front  feet  and 
,  vertical  position,  while  the  edge  is  slightly  gnawed  or  pared 
J  jaws,  to  facilitate  the  entrance  of  the  point  of  the  ovipositor.. 
lis  is  done  the  abdomen  is  curved  under  and  brought  for- 
d  the  ovipositor  is  seized  on  its  convex  edge  by  the  man- 
d  maxillfe,  which,  with  the  aid  of  the  palpi,  guide  the  point 
ortion  of  the  leaf  prepared  to  receive  it.     After  gentle  but 

efforts,  the  point  of  the  instrument  is  finally  inserted  be-^ 
3  tissues  of  the  leaf  and  gradually  pushed  in  to  more  than^ 
mgth.  As  soon  as  the  cavity  is  formed,  the  egg  is  extrudedJ 
ed  slowly  between  the  semi-transparent  blades  of  the  ovi- 
As  the  egg  leaves  the  ovipositor  the  latter  is  gradually" 
n,  while  the  egg  remains  in  the  leaf,  retained  in  its  place, 
,  by  a  viscid  fluid  that  is  exuded  with  it.  The  insect 
illy  deposits  two  or  three  eggs  in  succession,  but,  as  a  rule, 
is  placed  she  releases  the  leaf  and  betakes  herself  to  eating, 
ng  her  feet,  or  dressing  her  antennae,  and  does  not  resume 
mal  duties  for  some  time.'' 

ore  than  probable  that  this  is  very  nearly  what  occurs  with 
berry  species,  and  that  only  a  few  eggs  are  placed  at  one 
)r.  Riley  mentions  five  for  his  species,  but  Mrs.  Dimmock 
a  birch-leaf  about  three  inches  in  length,  in  which  she 
L02  eggs  around  its  edge.     It  would  be  interesting  to  know 
y  specimens  co-operated  in  this  performance, 
ipositor  with  which  this  work  is  done  is  a  curved  scimetar- 
a  about  one-quarter  of  an  inch  in  length,  and  by  no  means- 
structure,    since  it  is   made   up   of  six   distinct  pieces, 
jure  shows  a  side  view  made  from  a  photograph.     Two  of 

6  of  one  side  are  very  clearly  shown,  and  the  fact  that  the- 
furnished  with  fine  saw-teeth  is  apparent.     The  other,  or* 
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,  third  piece  of  this  same  side,  lies  inside  of  the  two  st 

picture  at  about  the  line  of  the  division  shown.     This  in 

narrower  than  the  others,  of  even  width  throughout,  with  a 

pointed  tip.     It  has  no  teeth,  is  not  used  in  the  mechar 

cutting  the  leaf,  and  serves  chiefly,  if  not  entirely,  as  a 

'  .      •  €gg  as  it  passes  between  the  two  sides  of  the  ovipositor. 

.       '  i.  feldt  suggested  that  the  egg  is  held  in  position  in  the  lea 

•  *   ,  fiubstance  when  the  ovipositor  is  withdrawn,  and  this 

»    /.     i  j^   .  correct.     I  have  tried  to  separate  out  the  egg  from  it 

?       '  j  '^  several  specimens,  and  have  always  failed  to  do  so  wi 

^  .    .  breaking  the  shell  or  leaving  parts  of  the  leaf  tissue  ad 

*    ;^    '  If  the  edges  of  the  pocket  are  closely  trimmed  around  th 

,  .  pair  of  scissors,  so  as  to  separate  completely  the  uppei 

^  surface  of  the  leaf,  the  two  parts  nevertheless  adhere  so  c 

^  i '  ii  J      «•  surface  of  the  egg  that  they  cannot  be  parted. 

i^       '    *  When  deposited  in  the  leaf -tissue  the  egg  is  almost  thr< 

of  an  inch  in  length,  less  than  half  as  wide,  very  flat 
kidney-shaped — that  is,   the  ends  are  rounded,  the  o 
somewhat  convex  and  the  inner  correspondingly  concav 
j  it  is  light  leather-brown  or  somewhat  dirty  clay-yellow. 

1  microscope  their  is  a  narrow,  smoother  edging,  the  surfac 

'   ^  regularly  marked  with  hexagonal  reticiilations  at  the  i 

^  ,^    \t  '  the  concave,  inner  side.     The  central  surface  is  closely 

marked  or  netted  without  definite  pattern. 


ji .  . 
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Remedial  Meatares. 

The  observations  made  have  been  given  in  some  detail 
to  an  intelligent  consideration  of  this  subject.  W^e  ca 
reliance  on  disease ;  the  food-habits  are  such  as  to  prec 
of  insecticides  ;  turkeys,  though  quite  effective  on  a  limit 
-considered  objectionable  and  unsatisfactory,  for  a  variety 
by  the  owners  of  extensive  areas. 

Several  growers  have  told  me  that  after  burning  ovei 
surrounding  the  bogs  they  have  noticed  a  marked  dec 
number  of  katydids  the  season  following.  In  fact,  I  I 
"this  practice  because  of  my  conviction,  based  upon  the  k 
the  habits  of  allied  species,  that  the  eggs  were  deposited 
near  the  bogs  in  leaf-tissue. 

Having  determined  the  actual  host-plants,  the  obvious 
to  burn  over  during  the  winter  all  grassy  areas  surroundi 
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.ms.  This  can  be  done  at  any  time  after  winter  has  set 
est  done  when  the  ground  is  frozen,  that  the  fire  may  not 
turf.  Do  not  take  any  action  until  the  egg-laying  season, 
s^er  and  the  w  ater  is  on  the  bogs. 

are  very  grassy  should,  if  the  grass  is  a  species  of  Pant- 
ired  as  well  as  possible,  or,  if  that  be  not  feasible,  the 
[  be  mowed  after  the  middle  of  October.  The  grass  is 
ad  the  eggs  are  laid  in  the  upper  leaves  of  the  P.  cUchoto- 
T  grass.  Hence,  it  can  be  cut  above  the  vines  with  a 
on  new  bogs,  a  mowing  machine  may  be  used  if  the 
provided  with  lawn  shoes.  There  is  no  necessity  for 
r  burning  it.  It  will  decay  in  the  water  long  before  the- 
iving. 

ng  over  dams  or  underbruph  without  starting  a  large  fire, 
ike  that  used  by  the  Gypsy  Moth  Committee,  in  Massa- 
d  termed  by  them  a  **  cyclone  burner,''  would  be  very 


jsentialy,  a  twelve-foot  gas-pipe,  at  the  end  of  which  a 
/'ermorel  nozzle  with  a  very  fine  opening  is  fitted.  Half 
is  encased  in  wood,  that  it  may  be  safely  handled,  and 
connected  by  a  short  hose  with  a  small  pump  fitted  in  a 
ket.  Figure 
is  from  the 
h  report  for 
explain  more 

pump  is  op- 
le  man,  while 
sets  the  noz- 
il  emerges  as 
it-like  spray, 
asily  lighted 

with  a  very 
t,  destroying 
in  its  path  in 

without  ne- 
ting  much,  if 
Every    leaf 
mt  off  any  shrub  without  more  than  singeing  the  wood,. 
38  could  be  burnt  off  the  surface  without  even  thawing  it. 
8  oil  was  used  in  Massachusetts,  but  simple  crude  petro- 
o  if  the  odor  is  not  objectionable.     A  special  oil  hose  is^ 


Fig.  11. 

The  cyclone  burner:  shows  the  general  construction. 

(From  Forbush  and  Fernald,  Mass.  Bd.  Agl.,  1896  ) 
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advisable  if  much  work  is  to  be  done,  because  the  oil 
•nary  rubber.  So  no  solder  can  be  used  in  the  nozzle  fiti 
of  the  intense  heat  of  the  flame.  It  seems  scarcely  m 
into  more  detail  on  this  point,  as,  with  the  problem  ( 
our  cranberry  growers  are  perfectly  competent  to  work  c 
of  the  application. 

The  Species. 

Since  my  previous  writings  on  the  cranberry  Or 
:Samuel  H.  Scudder,  of  Cambridge,  has  published  a  re 
species  belonging  to  this  group,  and  the  name  applicable 
is  found  to  be  Scudderia  texenm  Sauss.  It  is  the  sam 
•called  Scudderia  furculaia  in  my  Bulletin  No.  90,  thi 
being  no  longer  used  for  any  of  our  forms.  All  the  spc 
on  the  White  bogs  this  year  were  of  this  species.  I 
examples  of  the  larger  form,  called  Microcentrum,  but 
rare  that  they  could  hardly  be  counted  as  worthy  of  atte 
my  collections  of  previous  years  it  is  probable  that  oi 
(Saidderia  furcata  Brun. )  also  feeds  on  cranberries,  and  tl 
that  probably  lays  its  eggs  in  the  leaves  of  oak,  birch  ar 
It  is  likely  that,  where  such  trees  come  close  to  the  edge 
insects  will  get  on  it  and  eat  berries.  Hence  it  is  advii 
out  the  undergrowth  for  some  distance  back  from  the  ed 
them  of  their  natural  retreats  and  remove  temptation  fr 
may  appear  further  off. 

MOSQUITOES. 

New  Jersey  has  always  had  a  reputation  for  having 
ous  and  fiercer  mosquitoes  than  any  other  of  the  United 
newspaper  writer  and  the  caricaturist  have  both  found 
-say  concerning  this  one  of  our  products ;  so  that  the 
qui  to  is  scarcely  less  celebrated  than  the  Jersey  lightnii 
had  these  insects  pictured  as  carrying  off  cattle  ;  as  lyi 
Ihe  new  arrival  at  the  summer  boarding-house ;  as  s 
Iheir  bills  on  the  grindstone,  preparing  for  the  seaso 
•Of  course,  there  is  some  basis  for  this  ill-report — not  1 
sey  is  really  worse  than  some  other  localities  in  the  1 
Staten  Island  and  Long  Island  will  rival  the  New  Jerse 
number  and  bloodthirstiness  of  its  product ;  and  who 
been  in  the  North  woods  does  not  remember  the  swarm 
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Typical  areas  where  Culex  soiiicitans  breeds.    Small  pools  are  in  the  meadow  everyi 
the  whole  is  a  great  sponge  in  which  the  boot  sinks  from  4  to  6  inches.    From  origins 
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the  tar  mixtures  that  were  required  to  preserve  even  a 
of  comfort,  while  hunting,  fishing  or  sitting  outdoors  at 
t  is  not  a  matter  of  climate,  because  they  are  worse  in 
iOuisiana  than  they  are  in  parts  of  New  Jersey ;  and  very 
Be  in  Alaska,  at  the  very  fringe  of  the  Arctic  regions.  It 
Bi  matter  of  opportunity  for  breeding,  and  in  that  respect 
jy  offers  peculiar  advantages.  Not  all  parts  of  our  State 
y  infested  ;  there  are  some  sections  where  the  mosquito  is 
i  ;  where  the  season  may  be  passed  without  a  single  speci-  I*'  $ 

5  noticed,  and  where,  from  the  practical  standpoint,  they  i;..  . 

)  attention  whatever.     But  we  have  a  long  coast  line,  ji'    ' 

from   Jersey   City   to    Cape  May  ;    indeed,    practically,  iff. } 

ixtends  along  the  valleys  of  the  Hackensack  and  Passaic  ; 

a  considerable  distance  north,  arouni  Cape  May,  along  :  .t' 

J   of  the   Delaware  bay,  and  for  a  considerable  distance  t^ 

elaware  river.  Along  the  Atlantic  coast  the  tendency 
formation    of  a  series   of   bars.     This   begins  at   Sandy  »   • 

eaks  at  the  Highlands  and,  beginning  again  at  Bay 
itinues  to  Cape  May  Point.  These  bars  vary  in  width, 
also  in  their  distance  from  the  mainland.  Sometimes 
>nly  a  few  hundred  feet  wide  ;  at  other  times,  a  mile  or 
jcasionally  the  region  between  this  outer  sand-bar  and  the 
16  mainland  is  almost  filled  with  marshy  meadows,  usually 
ilet  or  creek  running  through  them,  to  a  neck  of  land  that 
lie  bar  with  the  mainland.  At  Barnegat  bay  the  distance 
mtil  it  is  four  or  even  five  miles  in  width,  and  at  Great  bay  ; 

[jonsidtrable  body  of  water.  On  the  bay  side  of  these  sand- 
on  the  shore  of  the  mainland,  we  have  immense  stretches 
rshes,  and  these  run  a  considerable  distance  np  the  streams 
7  into  the  bays.  The  whole  vast  area  so  generally  described 
immense  breeding  place  for  certain  species  of  mosquitoes, 
bo  the  seashore,  in  crossing  these  marshes,  finds  that  the 
►mes  filled  with  mosquitoes,  even  before  he  reaches  his 
3,  and,  if  he  arrives  when  a  land  breeze  is  blowing,  life  is 
bearable.  There  is  a  decided  difference  in  the  number  of 
I  at  different  points  along  the  coast.  In  some  places  mos- 
5  present  only  under  certain  conditions ;  at  others  they  are 
andant — always  a  nuisance  !  Were  it  not  for  the  presence 
nsecte  there  would  be  no  more  delightful  summer  resort 
rhole  stretch  of  New  Jersey  coast,  from  Bay  Head  to  Cape 
offers  everything  that  is  attractive  to  the  fisherman  or  any- 
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one  enjoying  aquatic  sports,  while  to  him  that  seeks  h 
breezes  furnish  an  inexhaustible  supply  of  the  best  1 
Yet  many  people  will  not  go  to  this  shore  solely  becaus 
quito  pest.  Those  who  would  otherwise  do  so  will  r 
tages  or  more  pretentious  homes  because  of  the  difl&cull 
out  the  insects  and  because  of  the  necessity  of  barrir 
with  netting,  if  even  a  fair  amount  of  comfort  is  to 
when  the  wind  comes  from  certain  directions.  I  have  t 
this  whole  coast,  not  only  during  the  past  summer,  bu 
years,  and  I  feel  that  I  am  safe  in  saying  that  the  vi 
property  would  be  many  times  multiplied  were  it  : 
insects,  and  that  the  number  of  people  going  to  the  sh 
many  times  increased  did  not  the  dread  of  the  mosqi 
off  the  would-be  visitors.  It  has  been  no  unusual  e 
boarders  to  abandon  a  seacoast  hotel  in  a  body  simp 
the  mosquitoes,  and  many  a  party  has  cut  short  its 
account.  Many  millions  of  dollars  are  lost  in  the 
property  and  many  thousands  are  annually  lost  in  earni 

The  importance  of  the  problem  has  been  only  recent 
public  attention.  The  insect  has  been  with  us  for  sc 
that,  somehow,  it  has  come  to  be  the  feeling  that  ther€ 
to  do  but  to  bear  with  it.  Mitigate  the  nuisance  wherev 
sible,  of  course,  but  as  to  doing  away  with  it  in  even  la 
seems  to  have  been  considered  as  not  worthy  of  consid( 
it  has  been  shown  that  the  mosquito  is  not  only  a  nui 
positive  source  of  danger  to  health,  and  in  the  transi 
febrile  diseases  it  is  a  necessary  intermediary.  Pub] 
directed  to  the  insect  for  this  cause,  was  ready  to  heed  t 
that  possibly  much  could  be  done  to  lessen  the  nui 
pest.  Dr.  L.  0.  Howard,  Entomologist  to  the  United  S 
ment  of  Agriculture,  has  observed  the  mosquitoes  for 
years  past,  and  during  the  early  part  of  1900  publish* 
which  he  gave  a  comprehensive  review  of  what  had  bee 
might  possibly  be  done,  and  included  suggestions  for  gen 

It  was  not  possible  for  me  to  be  long  in  New  Jersey  w 
to  some  extent,  attracted  by  mosquitoes.  I  have,  th< 
observations,  in  a  more  or  less  fragmentary  way,  for  son 
and  had  made  a  considerable  collection  of  specimens  w 
ing  my  studies  toward  the  practical  point  of  dealing  wit 
After  the  publication  of  Dr.  Howard's  book,  and  in  > 
rather  interesting  observations  that  had  been  made  on 
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Mosquito-breeding  places.  Above,  a  church  with  stagnant  pond  area  next  do< 
bountiful  supply  of  mosquitoes  throughout  the  season;  below,  a  salt  meadow  with  abc 
of  water,  swarming  with  larva:  of  soUicttans.     From  oiiginal  photos. 
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rsey  species,  it  was  decided  to  take  up  the  problem  in  a 
c  way,  with  the  view  of  determining  the  possibility  of  in- 
the  number  of  specimens  and  recommending  practical 
for  their  control.  Systematic  collections  and  observations 
1  made  at  many  points  in  the  State,  and  in  this  I  have  been 
p-  aided  by  a  number  of  voluntary  assistants,  whose  services 
sewhere  acknowledged. 

osquito,  as  a  carrier  of  malarial  troubles,  is  decidedly  a 
State  sanitation,  hence  I  determined  to  enlist  the  co-opera- 
le  local  authorities  thoughout  the  State,  and,  during  the 
;  of  July,  prepared  a  circular  letter,  which  was  sent  to  tho 
or  inspector  of  every  board  of  health,  for  which  an  organiza- 
reported  in  the  twenty-fourth  annual  report  of  the  Stat© 
rhere  are  reported  36  cities,  83  boroughs,  136  towns,  3 
nd  200  townships — in  all,  458  organized  boards.  To  all 
i  to  a  few  other  oflScers,  where  apparently  there  were  no 
bodies,  a  copy  of  the  following  circular  was  sent : 

New  Jersey  Agricultural  College  \ 

ExPEKiMENT  Station,  [■ 

New  Brunswick,  N.  J.,  July  15th,  1901.  -^ 
OGICAL   Department— Edward    B.   Voorhees,  Director  ;  Prof. 
ciTH,  Entomologist. 

s— It  is  my  iDtention  to  devote  some  time  daring  the  present  season  to 
tion  of  the  mosquito  question  as  it  exists  at  the  present  time  in  New 
e  recently-established  connection  between  malaria  and  mosquitoes  makes 
important  from  the  sanitary  standpoint  and  gives  it  a  direct  bearing 
alth  of  the  community.  For  this  reason  I  have  asked  the  co-operation 
5  Board  of  Health  and  have  received  from  its  Secretary,  Dr.  Henry 
rdial  assurances  of  support. 

sary,  however,  to  make  my  work  complete,  that  I  should  also  enlist  the 
of  local  boards  throughout  the  State ;  therefore,  I  beg  you  for  informa- 
following  points : 

"  malaria  li  a  prevalent  disease  within  your  jurisdiction— t.  e.,  are  the 
numerous? 

'  cases  are  numerous,  are  they  localized  or  are  they  scattered  throughout 
ity? 

one  case  apt  to  be  followed  by  others  close  by  ? 

re  mosquitoes  numerous  in  your  jurisdiction,  and  if  so,  are  they  gener- 
or  is  one  part  of  the  district  more  infested  than  others  ? 
ve  you  observed  any  relation  between  the  abundance  of  mosquitoes  and 
ice  of  malaria  7 

Qosquitoes  are  plentiful  can  you  tell  where  they  breed  ? 
(Till  you  send  me  from  time  to  time  specimens  of  the  troublesome  mos- 
3ur  jurisdiction  ?    I  will  supply  as  many  vials  as  are  needed  and  will  be 
84 
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glad  to  give  whatever  information  is  desired  as  to  the  methods  of  collec 
serving. 

Eighth.  Any  further  information  hearing  on  the  above  matters  is  de 
be  appreciated. 

It  mar  be  added  that  the  information  obtained  will  not  be  publisl 
way  so  as  to  prejudice  any  particular  locality,  but  is  necessary  to  estal 
relations.  It  is  also  to  be  used  as  a  basis  for  recommending  measures 
locally  abolish  the  mosquito  pest. 

Awaiting  your  early  and— I  hope -full  reply,  I  am, 

Very  truly  yours, 

"  JOHN  B.  s: 

Entomologist  to  the  Experiment  Station  and  State  ! 

The  replies  were  not  as  numerous  as  I  could  have  ^ 
they  were  fairly  well  distributed,  and  the  info  rmation  ol 
interesting.  A  summary,  so  far  as  present  applicable,  is 
following  page.  It  soon  became  evident  that  the  quest 
trol  was  at  once  a  simple  and  a  complicated  problem  ;  it 
because  the  methods  of  dealing  with  the  pefst  appear  to  1 
obvious  ;  it  was  complicated,  because  it  also  became  evid 
occurrence  of  insects  in  swarms,  at  one  particular  point, 
dence  whatever  that  they  bred  anywhere  within  several  i 
place  where  they  were  so  abundant.  Some  localities 
dependent  upon  a  local  supply,  and,  curiously  enough,  s 
were  found  to  be  very  local  in  their  distribution.  It  \^ 
therefore,  that  while  it  was  quite  possible  to  control  tl 
considerable  extent,  even  to  a  point  of  lessening  them  b; 
per  cent.,  this  cannot  be  done  if  it  is  left  to  individu 
authorities  alone.  It  is  quite  possible  for  the  village,  to^ 
ship,  in  some  parts  of  the  State,  to  practically  wipe  out 
systematic  work,  in  its  own  locality.  But  there  are  < 
where  local  work  would  be  thrown  away,  because  the  m< 
ply  comes  from  a  distance,  and  where  the  local  output  h 
a  factor  important  enough  to  attract  attention.  There 
decided  that  before  any  valuable  recommendation  could 
would  be  necessary  to  study  carefully  the  distribution  of 
species,  to  ascertain  the  breeding  places  of  those  that 
widespread,  and  to  determine  the  condition  under  which 
if  any  such  there  were,  would  take  place.  It  was  necesa 
mine  just  how  far  local  work  would  be  useful,  and  how  fa] 
necessary  for  the  State  to  assist,  where  the  control  of  the 
etrictly  a  local  problem.  This  investigation  has  been  ma 
it  was  possible  to  do  it,  during  the  past  summer,  but 
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upleted.  In  fact,  only  enough  has  been  accomplished  to 
vhat  should  be  done  in  the  future.  It  will  be  readily 
hat,  without  any  special  fund  for  securing  assistance  and 
ny  reduction  of  the  regular  work  of  the  Station,  it  was  an 
lity  to  cover  the  subject  as  fully  as  it  deserves.  After  some 
ion,  I  devoted  myself  chiefly  to  the  study  of  the  habits, 
places  and  migrations  of  the  shore  mosquito,  and  the  distri- 
d  breeding  habits  of  the  malaria  carriers.  If  we  consider 
or  salt  marsh  form  in  a  limited  area,  it  will  seem  at  first  as 
t  diflBculties  were  in  the  way  of  its  control.  Some  seaside 
ties  have  actually  done  considerable  work,  with  good  effect 
ng  the  number  of  the  pests ;  but  when  one  stands  at  the 
marsh  like  that  bordering  the  Great  bay,  finds  the  insects 
uds  on  all  sides  of  him,  and  sees  the  millions  of  opportuni- 
ding  for  miles  around,  the  dominant  feeling  is  one  of  dis- 
snt.  I  have  traveled  this  year  from  Cape  May  north  to 
)ity,  along  the  coast  of  Barnegat  bay,  across  the  inlet  to  the 
[  at  Bay  Head.  I  have  found  at  all  these  points  mosquitoes 
es  and  in  great  numbers.  I  have  had  my  assistant,  Mr. 
,  investigating  the  marshes  in  the  vicinity  of  Elizabeth  Port 
leadows  east  of  Newark.  He  has  learned  some  of  the  con- 
ider  which  the  insects  breed  there,  and  the  general  results 
e  have  observed  are  given  in  this  report.  It  will  need  a 
ained  men  to  go  over  this  whole  territory  systematically, 
»te  the  observation  begun  this  year.  It  will  need  a 
iy  than  has  already  been  made  of  the  peculiarities  of  the 
jpecies,  in  selecting  places  in  which  to  breed.  It  is  by  no 
le  that  all  mosquitoes  will   breed   whenever  they  find   a 

water,  though  without  water  there  can  be  no  breeding, 
hem  are  rather  particular  as  to  the  localities  in  which  they 
eir  eggs  ;  others  seem  to  find  no  place  so  foul  or  so  unlikely 
will  not  take  an  opportunity  to  oviposit.     When  we  know 

of  all  these  species,  just  how  far  they  will  spread,  and  the 
Qces  which  further  their  development,  we  will  be  in  a  position 
ective  measure  for  their  control.  I  can  see  no  reason  why, 
iflScient  force,  this  work  could  not  be  done  within  the 
>ne  full  year,  and  why  it  should  not  be  possible  to  present, 
•ing  of  1903,  a  general  plan  for  the  control  of  the  mosquito 
jh  could  be  begun  at  any  time,  in  any  locality,  and  system- 
rried  out,  until  it  is  reduced  to  so  small  a  factor  as  to  make 
m  and  inoffensive. 
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To  make  this  investigation  as  thoroughly  as  it  shoul 
require  the  expenditure  of  $10,000,  that  it  may  be  ] 
pleted  and  the  report  available  for  use  in  1903. 


MOSQUITOES  AND  MALARIA. 

That  there  is  a  direct  relation  between  mosquitoes  a 
called  malaria  is  generally  accepted  by  investigators 
time,  but  whether  or  not  other  factors  are  necessary  fo 
occurrence  of  the  disease  is  by  no  means  as  well  sett 
agreement  so  general. 


■•.ill 


I'llW 


Fig.  14. 
Anopheles  maculipennis :  male  at  left,  female  at  right— enlarged.    (From  Ho 

U.  S.  Dept  AgL,  DlY.  Snt.) 

It  may  be  fair  to  say  that  it  seems  proved  that  withe 
of  the  genus  Anopheles  there  can  be  no  transfer  of  ma 
individual  to  another  except  by  a  direct  transmission 
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sed  individual  to  one  that  is  healthy,  but  we  cannot  say 
J  that  it  does  not  also  requyre  some  specific  surroundings  or 
idition  to  make  the  transferred  organism  active, 
isual  in  matters  of  this  kind,  there  are  rival  claimants  for 
>r  of  discovering  the  relation  of  the  insect  to  the  disease  ; 
no  part  of  my  purpose  to  follow  out  what  each  of  the  many 
Is  who  has  studied  this  problem  has   contrbuted  to  its 

The  present  state  of  our  knowledge  concerning  the  malarial 
is  so  clearly  and  succinctly  stated  by  Dr.  L.  0.  Howard  in 
on  mosquitoes  that  I  quote  in  full : 

3f  the  malarial  parasites  are  protozoans ;  that  is  to  say, 
-and  not  bacteria ;  that  is  to  say,  plants.  In  the  human 
ese  protozoa  inhabit  the  red  blood  corpuscles,  and  in  the 
ey  go  through  a  sporulating  existence,  which  may  continue 
5ly  unless  checked  by  quinine  or  some  other  way.  In  the 
iiscle  the  parasite  appears  as  an  amoebula,  which  gradually 
itil  it  nearly  fills  the  interior  of  the  corpuscle,  digesting, 
iy,  the  coloring  matter  of  the  blood  and  forming,  as  the 
this  digestion,  pigment  spots  in  its  interior.  On  reaching 
^th  the  nucleus  of  the  amoebula  subdivides,  each  division 
;  about  itself  a  certain  amount  of  protoplasm,  until,  instead 
ngle  amoebula,  the  corpuscle  contains  a  large  number  of 
The  walls  of  the  corpuscle  then  break  and  the  spores  are 
into  the  blood  serum.  From  a  single  infection,  this  sporula- 
beration  of  the  spores  takes  place  practically  simultaneously 
LS  the  begining  of  the  malarial  spasm, 
three  different  kinds  of  malaria,  namely,  that  in  which  the 
irs  every  two  days,  known  as  tertian  malaria;  that  in  which 

recurs  every  three  days,  known  as  quartian  malaria,  and 
B  autumn  fever,  known  as  sestivo-autumnal  fever,  or  tropical 
-by  far  the  most  dangerous  of  the  three — are  by  some 
ipposed  to  be  caused  by  distinct  species  of  parasites.  This 
ot  held  by  other  writers.  But,  at  all  events,  the  period  of 
lent  of  the  sporulating  stage  of  the  organism  differs  in 
■  time.  As  is  very  well  known,  it  frequently  happens  that 
rial  fever  or  chill  will  recur  every  day.  That  means,  in 
alaria,  that  there  has  been  a  reinfection  on  one  of  the  alter- 
j,  the  development  of  the  amoebulas  being  constant  in  point 
3ne  set  sporulating  twenty-four  hours  after  the  other  set. 
as  this  sporulation  occurs,  just  as  the  spores  are  liberated 
t)lood  serum,  just  as  the  malarial  spasm  is  about  to  begin, 
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that  the  administration  of  quinine  is  most  affective.  It  s< 
the  spores  when  they  are  liberated,  but  appears  to  have 
effect  upon  the  organism  when  it  is  enclosed  in  the  red 
puscles. 

**This  sporulating  development,  each  of  the  liberated 
tacking  and  entering  new  red  corpuscles,  may  continue 
stated,  indefinitely.  But  not  all  of  the  amoebulas  under 
velopment.  Some  of  them,  so  long  as  they  remain  in  ^ 
body,  apparently  die  and  are  digested  by  the  leucocytes. 

**When,  however,  these  forms  are  taken  from  the  hu 
even  when  a  blood  sample  is  simply  placed  under  the  mi( 
examination,  they  undergo  a  development  entirely  differe 
eporulating  form.  Some  of  them  grow  large,  others  put 
filamentary  arms,  or  flagella,  as  they  are  called,  which  se] 
the  body  of  the  organism  and  fuse  with  those  which  d 
ellate.  This  is  the  true  sexual  generation  of  the  parasii 
ellating  forms  representing  the  male  sex  and  the  receptiv 
female  sex.  The  development  up  to  this  point  will  take 
where  outside  of  the  human  body,  in  the  stomach  of  m( 
the  genus  Oulex,  or,  presumably,  of  other  biting  insecti 
only  in  the  stomachs  of  the  genus  AnopheleSj  so  far  as  obg 
a  further  development  takes  place.  After  the  fusing  of 
with  the  female  germs  in  the  stomach  of  the  Anopheles 
the  fertilized  organisms  attach  themselves  to  the  walls  of  tl 
penetrate  the  inner  walls  and  locate  themselves  just  undc 
muscular  wall.  They  then  rapidly  increase  in  size  until 
tually  become  five  times  as  large  as  first.  They  are  nov 
zygotes.  Clear  spaces  begin  to  appear  on  the  surface.  ' 
spaces  are  known  as  centromeres,  and  they  are  rapidly 
by  minute,  short,  dark  lines,  which,  when  seen  under  a 
power  of  the  microscope,  are  shown  to  be  spindle-shaped  c 
as  blasts.  These  blasts  rapidly  increase  in  number  until 
they  fill  the  entire  zygote,  obscuring  the  centromeres,  anc 
condition  of  affairs  is  reached  the  zygote  bursts  and  the 
liberated  through  the  muscular  wall  of  the  stomach  int 
cavity  of  the  mosquito.  They  are  active  and  penetrate  i 
the  tissue  of  the  salivary  duct,  and  so  into  the  proboscis  i 
quito,  and,  with  the  saliva  or  poison,  they  enter  the  bl 
next  warm-blooded  animal  which  the  mosquito  bites.  It 
posed  that  the  blasts  enter  the  red  corpuscles  and  the  d 
re-begins  at  the  stage  where  we  took  it  up. 
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thus  shown  that  the  full  devolpment  of  the  malarial  parasite 
ke  place  within  the  human  body  ;  that  the  Anopheles 
38  are  necessary  secondary  hosts  ;  that  the  sexual  generation 
•asite  takes  place  only  in  mosquitoes  of  the  genus  Anopheles, 
er,  that  the  old  ideas  of  malaria  from  bad  air  (and  of  course 
malaria  means  bad  air),  swamp  "miasma,"  and  so  on,  are 
ads  of  those  familiar  with  the  subject  of  the  biology  of  these 
I  of  life  completly  overturned." 

Health  Board  Reports. 

y  to  the  circular  letter  previously  referred  to,  reports  were 
rom  20  of  the  21  counties,  Salem  alone  making  no  reports, 
formal  reports  were  received  ;  but  some  of  these  covered 
a  one  jyrisdiction,  so  that  over  100  health  districts  were 
represented.  My  own  collections,  the  collections  made  by 
jrson,  and  the  material  received  from  other  correspondents, 
rially  to  this  number,  so  that  it  is  fair  to  say  that  I  have 
information  concerning  the  occurrence  of  mosquitoes  and 
ilence  of  malaria  from  nearly  150  different  points  in  the 

0  present  purpose  would  be  served  by  presenting  these  re- 
letail,  interesting  as  they  are ;  but  a  brief  summary  and 
irill  prove  instructive. 

98  official  reports,  14  was  the  greatest  number  received 
one  county,  and  2  was  the  smallest,  3  counties   having 

Der  to  their  credit.  Seven  counties  present  18  reports  that 
prevalent  and  cases  are  numerous.  In  a  very  few  instances 
number  of  cases  is  emphasized.  In  one  the  reporting 
states:  **I  may  say  that  during  the  summer  and  fall  at 

er  cent,  of  the  people  are  affected.     The  particular  type  of 

1  the  chronic  form,  thus  showing  that  the  disease  remains 
^stem;  *  *  *  but  these  people  are  so  thoroughly  ac- 
with  the  disease  that  they  treat  themselves.     Yet  their  faces 

malarial  cachexia."  As  the  district  represented  by  this 
I  populous  one,  his  report  represents  many  hundred  cases, 
unty  reports  no  malaria  at  all ;  but  from  this  I  have  only 
The  county  is  scantily  populated,  health  conditions  are 
'good  and,  from  my  own  observations,  I  believe  that  the 
really  rare,  if  there  is  not  an  entire  absence  of  cases  origin- 
hin  its  limits.     That  persons  suffering  from  malaria  go 
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into  the  county  for  a  longer  or  shorter  period  I  know, 
contains  several  popular  shore  points. 

In  all,  28  jurisdictions  report  '*no  malaria"  and  15  ( 
represented  in  these  reports.  In  5  counties  all  report 
occurrence  of  more  or  la«*s  malaria,  and  6  is  the  greatest 
places  in  any  one  county  where  where  it  was  said  to  b< 
In  the  county  sending  14  reports  all  show  the  occurn 
disease  to  a  greater  or  less  extent. 

In  general,  it  may  be  said  that  the  malarial  part  of  '. 
lies  in  the  valleys  of  the  Hackensack  and  Passaic  and  f 
along  the  Delaware  river.  Salt  marsh  districts  are  noi 
unhealthy,  but  fresh  water  marshes  are.  The  worst  c 
where  the  fresh  and  salt  water  swamps  merge,  and  whe 
water  marshes  join  the  upland.  Southern  New  Jerse} 
the  whole,  quite  free  from  malaria,  and  this  exemption  i 
the  majority  of  the  highland  regions  along  the  Dela 
Trenton  to  the  northern  boundary  of  the  State. 

The  reports  show  absolutely  no  correspondence  betwee 
dance  of  mosquitoes  and  the  occurence  of  malaria  ;  and 
unexpected  or  unnatural.  Culex  may  and  does  occur 
where  malaria  is  an  unknown  disease,  and,  as  CiiUxj  froD 
is  more  likely  to  be  observed  than  Anopheles,  the  reports 
the  relative  prevalence  of  insect  and  disease  are  not 
Yet  a  number  of  reporters  seem  to  find  a  connection  I 
two,  though  a  greater  number  declares  to  the  contrary.  ' 
that  most  of  the  reporters  are,  justifiably  enough,  ignc 
distinctions  between  malaria  carriers  and  mere  nuisances 
positive  conclusions  can  be  safely  based  upon  what  is  sai 
It  does  seem  as  if  ** no  mosquitoes,  no  malaria"  was  ger 
bined,  and  malaria  without  mosquitoes  is  never  reported. 

As  to  the  question  whether  one  case  of  the  disease  i 
followed  by  others  close  by,  there  is  the  widest  divergence 
instances,  cases  were  reported  as  **  scattered,"  without  ap 
nection  between  them  ;  but  there  are  also  statements 
successive  cases  in  the  same  family  or  district,  that  poi 
cidedly  to  some  connection  between  them.  As  the  xm 
now,  no  justifiable  conclusions  are  possible  one  way  or  tl 

More  than  half  of  these  sending  reports  expressed  th- 
willing  to  send  in  specimens  if  I  would  furnish  bottles  j 
tions,  and  to  all  these  I  sent  from  3  to  6  vials  partly 
alcohol.     Over  40  sent  me  one  or  more  vials  of  specim( 
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rent  localities,  and  a  little  over  100  vials  were  received 
)f  250  sent  out.  The  results  were  interesting  as  matters 
ition  of  species,  but  they  cannot   be   presented   here  in 

is  enough  to  say  that  Anopheles  was  rare  as  compared 
,  and  from  the  worst  malarial  aistricts  no  AnopJieles  at  all 
^ed.  On  the  other  hand,  the  largest  numbers  of  this  type 
districts  where  malaria  was  practically  non-existent, 
ilement  the  material  received  from  the  health  boards,  Mr. 
collected  at  a  number  of  points  in  Essex,  Union  and  Mor- 
is ;  Mr.  \Vm.  P.  Seal  collected  near  Delair,  in  Camden 
[r.  C.  \V.  Johnson  collected  near  Riverton,  Burlington 
id  Mr.  J.  Turner  Brakeley  explored  with  great  thorough- 
Lcinity  of  Bordentown,  Burlington  county,  and  of  Laha- 
jean  county.  The  remarkable  collections  made  by  Mr. 
rill  be  again  referred  to.  My  own  collections  were  made 
3t  all  counties  south  of  Essex. 

be  as  well  to  state  in  this  connection  my  own  conclusions 
ject  of  the  relationship  between  Anopheles  mosquitoes  and 
ifled  upon  the  observations  of  the  past  season. 

without  question  the  published  life  cycle  of  the  Plas- 
lausing  malarial  symptoms  and  effects  and  the  necessity 
iopheles  as  an  intermediate  host.  I  am  quite  convinced 
it  the  mosquito  there  can  be  no  transfer  of  the  malarial 
rom  one  individual  to  another ;  but  I  am  not  convinced 
NO  factors — a  malarial  subject  and  an  Anopheles — are  all 
essary  to  cause  an  epidemic  spread  of  the  disease.  Two 
liddlesex  county  are  less  than  five  miles  apart,  and  An- 
jually  common  in  both.  In  one  town  malaria  is  prevalent 
aic  ;  in  the  other  original  cases  are  almost  unknown.  Yet 
jases  from  the  one  town  go  to  the  other  for  treatment.  In 
se  is  stronger,  for  some  patients  work  in  the  malarial  town 
1  the  other.  There  is  never  a  center  of  infection  caused 
ersons.  Furthermore,  there  is  plenty  of  communication 
e  two  by  rail  and  trolley  roads,  offering  every  facility  for 

the  disease.     These  are  facts  within  my  own  knowledge. 

case  is  a  town  in  the  pines  with  a  hotel  much  frequented 
>,  and  where  malarial  patients  from  Camden  and  Phila- 
me  every  summer.  Almost  all  the  mosquitoes  collected 
his  hotel  on  several  occasiones  were  Anopheles  punctipennis, 
e  of  malaria  has  ever  originated  here  or  in  the  vicinity, 
ntrary,  the  patients  that  lodge  there  get  well.     I  might 
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multiply  instances,  were  it  necesary,  even  to  the  ext 
that  malarial  districts  in  a  town  contained  fewer  Anoph 
in  the  same  town  where  no  cases  occurred.  To  the 
the  Anopheles  that  bred  in  the  malarial  district  did  noi 
bring  evidence  tending  to  show  the  occurrence  o\ 
exempt  districts,  that  could  have  bred  only  in  the  in 
My  conclusion  is  that  there  is  a  third  factor  necess 
malaria,  concerning  which  we  are  yet  in  the  dark,  an 
do  not  care  to  make  suggestions  just  now.  I  agree 
and  a  patient  whose  blood  contains  the  specific  P 
necessary;  but  they  are  not  enough — the  disease  y 
unless  some  other  conditions  are  favorable. 

Hoiv  If oiquitoea  Bite. 

Common  as  mosquito  bites  are,  few  persons  ha\ 
operation  of  biting.  Seen  with  a  hand  lens  of  mode 
mouth  parts  of  the  mosquito  seem  to  consist  of  a  Ion; 
tively  stout  proboscis  or  trunk,  at  the  base  of  which  is 
palpi  or  mouth  feelers  if  we  have  a  CideXj  or  a  pair 
long  as  the  beak  itself  if  we  have  Anopheles,  Culex  se 
ticular  as  to  the  place  selected  for  biting,  and  will  ] 
some  time  seeking  a  suitable  spot — hence  the  aggra 
which  sometimes  lasts  a  minute  or  two  when  at  nigh 
ing  for  the  creature  to  alight  and  give  you  a  chance  at  1: 
wastes  no  time,  and  alights  without  preliminary  inve 
do  all  species  of  Oidex  act  with  equal  deliberation,  fo 
bite  much  more  promptly  than  pungens.  In  any  case 
insect  alights  the  proboscis  is  applied  to  the  flesh,  a 
mediately  a  burning  or  piercing  pain  is  felt.  If  tt 
undisturbed,  it  will  be  seen  that  the  proboscis  itself 
into  the  wound,  but  that  it  bends  slightly  near  the  n 
it  supports  at  the  base  and  tip  a  much  more  slender,  ; 
like  structure,  which  is  inserted  deeply  into  the  tiss 
credibly  short  time  the  abdomen  of  the  insect  will  I 
and  to  show  the  tint  of  the  blood  absorbed  until  it 
that  it  seems  almost  impossible  for  the  creature  to  fi 

If  now  the  mosquito  is  smashed,  it  will  be  noted  tl 
unusually  thin  or  liquid  and  spreads  over  a  larger  s 
equally  large  drop  taken  from  a  prick  or  cut  directly  c 
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Fig.  15. 

:h  parts  of  mosauitoes  enlarged,  a,  Anophelet  Punctipennit  \  b^  same,  female;  c,  tip  of  one 
its  more  masnihed  ;  </,  shows  how  the  parts  i»sue  from  the  head ;  /,  Psorophora  citiata  ;  /, 
k;  ^,  tips  of  the  lancets  more  magnified  ;  A,  CuUx purulent :  i,  same,  male ;  /,  shows  how 
IMUts  are  joined  to  the  head ;  A,  the  mentum  through  which  passes  the  oesophagus  to  join 
tube  composed  of  the  labium  and  eplpharynx.    Original. 


Digitized  by  V^OC 


"   # 

»•■ 

< 

tfT 

I              'i  . 

■t  - 

..1,  BIBhI 

1 

il 

Digitized  by  VjOOQ IC 


EXPERIMENT  STATION   REPORT. 


53» 


rds,  some  change  has  taken  place  in  its  character  and  it 
much  more  fluid. 

Lmine  the  mouth  parts  under  a  microscope  of  suflScient 
ind  that  the  proboscis  or  beak  is  merely  a  shield  or  cover 
biting  structures.  It  is  jointed  at  the  base  and  near  the- 
►pen  in  front  for  its  full  length.  The  tip  is  not  sharp  or 
b  soft  and  even  a  little  spongy,  utterly  unfitted  for  punc- 
lular  tissue.  But  the  structures  within  this  beak  are  quite- 
i  fully  capable  of  piercing  the  toughest  human  hide  that^ 
he  State.  They  consist  of  five  slender  lancets,  arranged 
rs  at  each  side  of  a  larger  central  organ.  This  central! 
the  labium  or  lower  lip  and  is  somewhat  flattened,  and 
channeled  on  the  upper  side.  At  its  base  is  the  opening: 
[let  or  cesophagus,  and  it  is  joined  to  a  somewhat  hornjr 
1  structure,  giving  attachment  to  muscles  that  form  the- 
pumping  arrangement,  to  bring  food  into  the  stomach, 
cets  on  each  side  represent  parts  of  the  maxillae  or  lateraB 
Qg  insects,  and  they  are  dissimilar  in  appearance.     One? 


the  head  of  Culcc.  showing  location  of  poison  gland  at  P.    (After  Mac- 
loskie,   from   Howard,  •*  Mosquitoes."    Copyright,  McClure, 
Phillips  «&  Co.,  by  permission.) 

ler,  almost  cylindrical,  and  with  a  series  of  little  teeth  at 
other  is  more  flattened  and  has  the  tip  drawn  in  to  a  thin, 
,  also  with  small  teeth  at  one  edge.  These  lateral  lancets- 
;  organs  merely  and  assist  the  central  organ  or  labium 
;hrough  the  skin.  The  labium  has  a  cover  to  the  groove- 
er  surface ;  a  very  thin,  flat  piece,  forming  a  continuous- 
lear  its  tip  into  the  oesophagus.     This  tube  is  so  fine  that 
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the  blood  corpuscles,  small  as  they  are,  cannot  rea< 
it.  At  the  base,  and  just  before  the  oesophagus,  is 
small  tube  or  duct  coming  from  a  salivary  or  pois< 
the  moment  when  the  central  lancet  gets  through 
quantity  of  this  saliva  is  introduced  into  the  wound 
not  the  puncture,  that  causes  the  pain,  for  the  sei. 
upon  the  blood,  breaking  up  its  corpuscles  and  thii 
it  may  be  readily  absorbed  by  the  insect. 

It  is  often  said  that  if  you  allow  a  mosquito  to  fi 
bite  will  raise  no  swelling  and  will  not  pain  much, 
basis  for  this  belief,  for  the  poison  introduced  to  liq 
largely  or  entirely  re-absorbed  by  the  insect  in  maki 
if  the  creature  is  killed  after  injecting  the  saliva, 
theless  exercises  its  specific  effect,  and  inflammatio 
must  be  dealt  with  by  the  body  in  its  natural  way. 
duration  of  this  process  varies  in  the  individual. 

Some  persons  are  very  little  affected,  and  a  bite 
only  a  brief  sense  of  discomfort.  Often  these  in< 
mosquitoes  never  bite  them.  I  have  seen  two  of 
lutely  gorged  with  blood  on  the  neck  of  a  man  wh 
me  such  a  tale  in  absolute  good  faith.  He  simply 
bites.  Other  persons  suffer  severely,  each  indivic 
large  swellings,  resembling  hives.  I  have  seen  su 
with  neck  and  face  puffed  up,  suffering  tortures,  wl 
same  party  were  merely  annoyed.  There  is  undo 
ence  in  attractiveness  among  individuals,  some  b 
frequently  bitten  than  others  ;  but  no  one  is  entire 
as  my  experience  goes.  It  is  possible  to  become  in 
mosquito  virus,  so  that  the  bites  in  time  cause  lit 
but  I  have  seen  even  natives  in  bad  mosquito  distri 
in  clouds  of  the  little  pests. 

Nor  is  the  virus  exactly  the  same  for  each  spec 
fishermen  along  shore  usually  say  that  they  don't 
the  salt-marsh  species  ;  but  the  little  black  fello 
water  swamps  are  ''the  very  devil.''  The  exact  o] 
the  inland  inhabitant  when  he  gets  to  the  shore. 

The  difference  between   Culex  and  Anopheles  is  y 

and,  personally,  I  can  always  tell  by  which  I  h 

Culex  bothers  me  very  little  ;  Anopheles  wakens  me 

€St  sleep,  and  the  pain  has  a  peculiar  penetrating  ch 

•described.     I  am  aware  that  others  have  the  opp 
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ith  me  the  effect  of  a  Culez  bite  usually  disappears  com-^ 
few  minutes,  Anopheles  leaves  a  little  pustule  that  may 
days  afterward,  if  irritated.  The  same  species  may  also,, 
rent  weather  conditions  and  when  fasting,  bite  more  pain- 
lot  weather,  when  the  specimens  have  not  fed  for  some 
alivary  secretion  becomes  acrid  and,  apparently,  concen- 
9  to  cause  a  more  painful  wound. 


Fig.  17. 

llyary  glands  of  Oulex  at  right,  Anophdes  at  left ;  grc  atly  enlarged. 
(After  Chiistophers,  from  Howaid,  "Mosquitoes  "  Copy- 
right, McClure,  Phillips  &  Co.,  by  permission.) 

3  seen  that  a  mosquito  bite  is  not  the  same  under  all  con- 
at  all  times. 

[  be  added  that  the  above  general  description  applies  to 
)  only.  The  mouth  parts  of  the  males  have  the  same 
^earance,  except  that  the  palpi  are  always  larger  and  better 
resembling  golf  sticks  in  some  cases.  Under  the  micro- 
ch  more  important  difference  becomes  apparent,  and  only 
lancet  remains.  It  is  not  actually  impossible  for  a  male^ 
,  I  have  never  seen  one  do  so,  nor  have  I  ever  caught  a 
)  swarms  attacking  me  in  the  field. 
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Remedies. 

As  a  mosquito  bite  exercises  quite  a  different  effecl 
persons,  so  the  matter  of  counter-irritants,  or  applic 
^he  pain,  is  also  somewhat  individual.  For  most  per 
cation  of  a  drop  of  strong  ammonia  water  directly  1 
«top  or  materially  lessen  the  pain.  It  is  the  remed 
has  been  used  by  many  others  with  equal  success. 

Eucalyptol  has  no  effect  in  my  case,  but  acts  well  wi 

Menthol  is  effective  with  many  persons,  and  gives 
nearly  all  cases. 

A  drop  of  kerosene  proves  effective  in  some  instanci 
help  me. 

A  bit  of  raw  onion  rubbed  over  the  bite  is  almost 
ammonia  in  my  case,  and  with  such  others  as  have  t 
not  nearly  so  conveniently  carried  about  or  applied. 

The  best  method  where  the  poisoning  is  not  really 
the  bite  alone  and  pay  no  mental  attention  to  it. 

RepellAiite. 

The  cleanest  and  most  effective  repellant — t.  c,  a 
will  keep  off  mosquitoes — is  oil  of  citronella.  Thi; 
from  a  grass,  Andropogon  narditSj  primarily  used  in  ti 
•of  cheap  grades  of  perfumery.  The  odor  is  not  unp 
persons,  is  quite  lasting,  and  absolutely  keeps  off  all 
quitoes.  Protected  by  this  material,  I  have  slept  con 
hour  on  a  seashore  piazza,  on  an  evening  when  eve 
driven  indoors.  I  have  used  it  since  1897  on  all  my  < 
and,  no  matter  how  large  the  swarm  of  mosquitoes  s 
in  the  salt  or  other  marshes  or  in  the  woods,  none  e 
^ny  protected  part  of  the  body.  Many  others  have  i 
rial  on  my  recommendation,  and  in  all  cases  it  has  pn 
effective.  It  may  be  liberally  applied  on  the  hands  ai 
exposed  parts  of  the  body,  but  should  be  kept  out  of 
very  hot  days,  or  when  perspiring  freely,  it  causes 
-sensation  on  the  skin  of  the  face.  So  much  superior 
thing  else  known  to  me  that  I  do  not  consider  it  nee 
tion  any  of  the  many  other  mixtures  and  compounc 
€een  and  used. 
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m  one  of  the  cages  used  in  studying  the  Cranberry  Katydids;  lower  h«lf  shows  one  of 
plants  at  porch  ^fPtr  in  early  August.    From  original  photos. 


Digiti 


zed  by  Google 


1 

i 


'A' 


^\k 


m 


mm^i 


iff 

Wp 

Digitized  by  VjOOQ IC 


Digitized  by 


Goo 


W 


Digit! 


zed  by  Google 


EXPERIMENT  STATION   REPORT.  543 

«  certain  species  of  mosquitoes  will  make  a  determined 
into  the  house  through  the  wire-netting  screens.  Not  all 
his,  nor  do  the  forms  that  have  the  habit  do  it  at  all 
t  I  have  watched  a  screen  for  several  minutes,  and  have 
en  after  specimen  work  its  way  through  into  the  room. 
the  screen  lightly  with  a  brush  dipped  in  kerosene  put  an 
and  final  stop  to  this  practice.  Not  another  specimen 
^h  the  treated  screen,  while  through  the  other  the  proces- 
led  uninterruptedly  until  I  had  satisfied  myself  that  the 
the  first  screen  was  not  due  to  some  outside  cause.  Then 
le  second,  also  with  equally  satisfactory  results, 
an  plants  have  been  said  to  exercise  a  repellant  effect,  and 
ly  that  they  may  not  do  so  in  some  places  and  against 
3S  ;  but  the  New  Brunswick  brands  of  the  New  Jersey 
lot  mind  them  in  the  least.  I  have  always  had  a  little 
istor  bean  in  my  garden,  and,  to  test  its  effect  on  mos- 
►lanted  three  groups  in  1901.  One  large  group  was  about 
n  the  corner  of  my  porch  ;  a  second  was  on  the  opposite 
arden ;  the  third  was  at  the  corner  of  the  stoop-bench,  over- 
Sitting  on  this  bench,  the  back  rested  against  the  bean 
he  leaves  overhung  the  head.  Yet  this  was  a  little  the 
uito  corner  of  the  porch  throughout  the  summer.  While 
nue  to  plant  castor  beans,  it  will  be  because  I  like  the 
not  because  of  any  expected  effect  on  mosquitoes. 

How  Long  do  Motquitoes  Live? 

present,  our  answer  to  this  question  must  be,  *'I  don't 
For  the  hibernating  species,  we  know,  of  course,  that  they 
ter,  and,  for  a  time,  at  least,  the  preceding  fall  and  suc- 
iiig,  uutil  they  have  succeeded  in  laying  their  supply  of 
ihe  Anopheles^  we  know  that  they  cannot  transmit  malaria 
r  bite  twice,  at  least,  and  live  for  several  days  between 
rmit  the  development  of  the  Plasmodia.  Of  the  Culex 
)  taeaiatay  which  carries  yellow  fever,  we  know  the  same 
we  know  that  individuals  have  been  kept  in  captivity  for 
.ble  time. 

does  not  answer  the  question  for  the  other  species  during 
r,  under  normal  out-door  conditions.  There  is  no  reason 
hat  the  females  are  not  sexually  mature  when  they  emerge 
apa,  and  that  impregnation  does  not  occur  promptly.     In 
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fact,  there  is  every  reason  to  believe  that  copulatio 
soon,  and  that  eggs  may  be  laid  a  day  or  two  theref 
eral  rule,  though  by  no  means  universal,  that  wl 
provided  for  the  continuation  of  the  species,  its 
reason  for  its  life  is  gone,  and  it  therefore  dies.  0 
insects  normally  short  lived  often  survive  for  co 
when  there  is  no  opportunity  to  lay  eggs,  life  holdi 
rently,  until  its  continuance  is  assured. 

Based  on  these  considerations,  it  would  seem  tl 
of  an  individual  mosquito  is  an  undetermined  ( 
favorable  seasons,  when  there  is  plenty  of  moistur 
promptly  laid,  a  week  might  measure  the  period 
drought  individuals  might  live  as  much  longer  as  w 
if  for  any  other  reason  eggs  could  not  be  deposi 
unusually  prolonged.  This  point  applies  especii 
mosquito,  which,  breeding  only  in  salt  water,  yet  s 
localities  miles  away  from  any  possible  breeding-p 
mens  would  live  for  some  time — two  or  three  we 
this  is  indicated  by  the  fact  that  in  places  where  ie 
rarely  and  do  not  breed  naturally,  the  pest  remaii 
or  ten  days,  and  then  gradually  disappears. 

This  is  a  point  that  requires  further  observatioi 
for  of  most  of  the  species  we  know  nothing  definit 

THE  SPECIES  OF  CULEX. 

Heretofore  facts  of  general  application  to  all  mos 
general  class  of  species  have  been  brought  out,  and 
sary  now  to  speak  more  particularly  concerning  t 
and  a  few  of  the  species.     Other  genera  occur,  and 
later,  but  the  two  best-represented  genera  are  Cidex 

The  genus  Oidex  contains  all  the  common,  evei 
that  occur  almost  everywhere,  more  or  less  abund 
the  State.  They  are  moderate  or  small  in  size,  \ 
awkwardly-long,  legs,  unspotted  wings,  and,  in  the 
palpi  or  mouth  feelers.  The  great  majority  of  a! 
seen  by  the  average  individual  are  species  of  Cidex, 
species  or  kind  are  to  be  found  in  New  Jersey  I  c 
have  bred  seven  species  during  the  past  season,  a 
least  three,  if  not  four  more,  so  it  is  certain  that 
dozen,  at  any  rate. 
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iflEer  much  in  their  habits,  the  places  selected  for  breeding 
iher  characters.  Some  are  practically  confined  to  the 
.  are  rarely  found  in  houses.  Ev^n  when  the  woods  come 
[ew  hundred  feet  of  the  house  they  do  not  seem  to  care 
ring  them.  Such  species  breed  in  springs,  in  road  pools 
P7ampy,  cold  ground,  in  spring-fed  ditches  and  the  like, 
ed  anywhere — in  rain  barrels,  road  puddles,  even  in  cess- 
ich  are  usually  house  mosquitoes,  and  form  the  bulk  of  the 


Fig.  20. 

'lUex  8oUicUan9—\he  salt  manh  moBqaito:  female,  enlarged  ;  toothed 

Uirsal  claw  at  right,  yet  more  enlarged.    (Prom  Howard, 

Boll  26.  D.  8.,  U.  8.  Dept.  Agl.,  Div.  Eat.) 

id  examples  that  occur  in  the  inland  towns.  To  show  how 
)y  breed,  it  may  be  said  that  in  the  botanical  laboratory  a 
'  containing  plant  specimens  in  water  was  found  to  be 
with  wrigglers.  In  one  of  the  College  fraternity  houses  the 
;he  shower  bath  became  choked,  and  a  little  puddle  re- 
Q  the  depressed   floor  area,  awaiting  the  leisure  of  the 

0  make  repairs.  Long  before  he  came  the  little  puddle  was 
with  larvee,  and  prompt  measures  became  necessary.     In 

1  is  no  place  so  vnlikely  that  it  may  not  serve  as  a  breeding 
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place  for  some  OwZca:,  provided  only  there  is  water ; 
tin  can  or  a  hollow  in  a  tree  trunk — ^all  are  equally  8 
Yet  another  species  breeds  only  in  salt  water,  thou 
if  not  all  the  others,  are  confined  to  that  which  is  fr 


Fig.  21. 
L&rva  and  papa  of  Calex  pungent,  enlarged ;  with  anal  flaps  i 
more  enlarged.    (From  Howard,  Bull.  26,  n.  a., 
U.  S.  Dept  AgL.  Diy.  Bnt.) 

I  have  several  times  referred  to  **  wrigglers''  as 
and  this  term  is  especially  appropriate  for  those  of 
Mosquito  larvse  are  odd-looking  creatures,  with  large 
body,  a  slender  abdomen,  and  a  long  or  short  tube-] 
the  penultimate  segment,  through  which  it  geta  ii 
Figure  21  illustrates  the  appearance  of  such  a  larva, 
altogether  in  the  water,  the  larya  is  dependent  for  its  i 
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t  it  can  get  from  above  the  water  surface  ;  hence  this  anal 
tube  is  a  very  important  structural  character.  It  varies  in 
nt  species,  but  always  has  essentially  the  same  functions, 
al  position  of  a  mosquito  larva  in  the  water  is  head  down, 
at  the  surface.  When  disturbed,  it  gives  a  quick,  jerky 
sends  it  to  the  bottom,  where  it  remains  until  matters  quiet 
mtil  the  lack  of  air  forces  it  to  the  surface.  Then  it  makes 
)  by  a  series  of  jerky  or  wriggling  movements  that  have 
he  common  name.  The  mouth  parts  consist  largely  of  a 
uflhes,  which  are  kept  in  almost  constant  motion,  serving 
%  means  of  locomotion,  and  partly  to  create  a  current  which 
the  mouth  opening  the  microscopic  organisms  upon  which 
Mosquito  larvfie  are  in  their  natural  functions  scavengers, 
mission  is  to  do  away  with  some  of  the  forms  of  organic 
rould  otherwise  cause  putrid  conditions.  There  is,  conse- 
i  good  good  reason  for  the  existence  of  the  mosquito,  and, 
lit  is  often  a  nuisance,  the  larva  has  a  claim  to  our  consid- 


Fis.  22. 
rva  of  Cuiex  punffens :  from  below  at  left,  from  above  at  right ;  greatly  enlarged. 
(From  Howard,  Ball.  25,  n.  s.,  U.  S.  Dept.  Agl.,  Div.  Ent.) 

he  sides  of  the  larva  or  wriggler  come  little  tufts  or  groups 
31  spines,  which  are  more  or  less  branched  or  otherwise 
so  as  to  form  convenient  means  of  recognizing  the  different 
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Life  History. 

In  a  general  way,  all  the  species  of  CideK  have  the 
tory.  The  winter  is,  or  is  believed  to  be,  passed  in  th( 
Of  some  we  know  that  this  is  so  ;  concerning  others  it : 
belief,  based  upon  general  principles.  When  the  warn 
in  fairly,  the  few  examples  that  have  succeeded  in  p 
through  the  dangers  of  the  winter  seek  a  place  to  ov 
the  females  live  over  from  the  year  before,  and  they  mi 
sonable  demands  ;  any  bit  of  water  in  which  there  are 
enemies  will  answer. 


^    i 
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Fis.  23. 
Calexpungens:  egg  mass,  with  enlarged  Qggt  at  left  and  youog  larvse  bel 
(Prom  Howard,  Ball.  25,  n.  •.,  U.  S  Dept  Agt,  DiT.  Eat.) 

Eggs  are  laid  on  the  surface  in  somewhat  oval,  co 
masses,  loosely  termed  **  boats,"  each  of  which  is  the  p 
female,  and  contains  from  200  to  400  eggs.  A  boat  oi 
about  three-sixteenths  of  an  inch  long,  and  rather  mon 
wide,  but  is  not  regular  in  outline.  Individual  eggs  a 
(three  one-hundredihs)  of  an  inch  in  length,  slender,  a 
at  the  tip  and  broader  at  the  base.  In  color  the  mass  h 
tending  to  blackish  as  it  grows  older.  The  e^-stage  is 
varying  a  little  as  tke  tOBtperatfire  is  high  or  low.     II 
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ur  hours  to  three  or  four  days,  and  then  the  young  emerge 
t)ase  or  broad  end  of  the  egg,  which  rests  upon  the  surface 
ter.  The  larvae  are  thus  brought  naturally  into  the  medium 
they  are  to  live,  and  the  period  of  this  larval-life  is  also 
matter  of  temperature.  In  midsummer,  when  the  water  is 
the  food-supply  abundant,  from  six  to  eight  days  is  enough 
all  growth,  with  a  minimum  of  ten  days  for  the  entire  life 
Then  full  grown,  the  larva  changes  to  a  pupa,  which  is  a 
bull-headed  creature ;  the  head  and  thorax  with  its  wing 
ling  an  enlarged  structure,  the  abdomen  slender  and  curved 
terminating  in  two  broad,  somewhat  leaf-like  appendages, 
the  place  where  the  thorax  and  abdomen  join,  there  is  a 
horns,"  or  slender,  curved  tubes,  through  which  the  pupa 
and  these  rest  normally  at  the  surface.  The  pupa  is  lighter 
ir,  and,  under  ordinary  conditions,  floats,  requiring  no  effort 
t  in  place.  If  disturbed,  it  moves  down  and  away  by  ir- 
3rky  motions ;  but  rises  rapidly  to  the  top  as  soon  as  these 

igth  of  the  pupal-stage  also  varies,  according  to  the  season, 
than  twenty-four  hours  to  several  days,  and  the  species 
8  vary  in  this  particular. 

[eneral  statements  apply  to  all  the  species  of  CuieXy  so  far  as 
and  may  be  assumed  for  those  forms  hereafter  mentioned, 
lere  otherwise  specified. 

be  added  that  breeding  continues  far  into  the  fall.  Mr. 
has  taken  larvae  and  pupae  out  of  pools  that  have  been  ice- 
md  I  have  taken  them  from  a  pail  that  had  been  covered 
(juarter  inch  ice,  breeding  pungem  from  them. 
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THE  SAIiT-MARSH  MOSQUITO. 

Calex  8ollicitan8  Wlk. 

the  common  species  that  lives  along  the  seashore  and 
narshes  along  the  coast.  It  often  occurs  in  swarms  suffi- 
nake  life  a  burden,  and  has  absolutely  depopulated  and 
B  abandonment  of  otherwise  well-situated  seashore  resorts  or 

It  is  easily  recognized  by  its  generally  gray  color,  the  legs 
Uy  banded  with  white,  and  the  beak  or  proboscis  with  a 
bite  band  at  its  middle.  The  sides  of  the  body  beneath  the 
black,  and  this  is  an  easily-noted  character.  The  abdomen 
with  yellowish-white  scales,  and  a  line  of  such  scales  runs 
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down  the  middle ;  so,  with  all  these  points,  which  are  i 
in  any  other  New  Jersey  species,  there  should  be  no 
recognizing  this  mosquito  wherever  it  may  be  found,  a 
inland.  I  say  inland,  because,  though  it  breeds  only  al 
is  shown  in  the  next  section,  and  the  larva  occurs  now 
adult  is  by  no  means  so  limited.  It  is  by  far  the  m 
species  throughout  South  Jersey,  and  at  certain  seasoni 
one.  It  extends  from  the  coast  to  the  Delaware  river, 
phia,  and  even  farther  north  in  Camden  county.  It  ej 
along  all  the  larger  streams  and  over  the  meadows  at  tl 
along  the  valley  of  the  Hackensack  and  Passaic  rivei 
dominant  species  at  Newark  and  Elizabeth,  and  at  tin 
nant  species  at  New  Brunswick.  It  extends  to  the  base  < 
or  Watchung  mountains,  but  does  not  get  into  them 
Yet  it  has  been  taken  at  Morristown,  and  is  not  uncomi 
son.  I  have  not  had  it  from  Bound  Brook,  Somervi 
north  and  west  of  that  region,  and  it  is  usually  rare  i 
regions,  even  in  the  southern  counties.  Almost  invariah 
ties  where  mosquitoes  were  said  to  be  rare  or  wanting 
emption  to  the  absence  of  this  species.  Invariably, 
reported  that  mosquitoes  were  sometimes  bad,  but  c 
come,  the  culprit  turned  out  to  be  this  form.  I  drove 
pines  for  miles  several  times  this  season,  when  the  cai 
filled  with  mosquitoes,  and  all  were  aottioiarw !  On  cri 
twenty  miles  from  shore,  not  in  one  place  only,  but  in 
them,  the  millions  of  specimens  were  all  of  this  one  1 
evening  in  July  I  spent  half  an  hour  on  the  platform  o 
station  of  the  Pennsylvania  railroad,  waiting  for  a  trail 
quitoes  were  in  such  swarms  that  no  one  had  more  im 
than  slapping  at  them,  and  all  were  this  form.  For 
more  the  only  species  that  I  could  find  around  my  porcl 
ing  was  this  very  one  I  More  than  half  of  all  the  specii 
from  health  officers  in  South  Jersey  are  of  this  species. 

Briefly  stated,  this  is  the  Jersey  mosquito,  and  were  it 
existence  over  60  per  cent,  of  all  the  specimens  in  the  S 
accounted  for.  Indeed,  in  some  regions  this  is  practi 
species,  so  that  exemption  from  its  visits  would  mean  a 
absence  of  mosquitoes.  In  most  of  the  others  the  resi 
so  small  as  to  be  either  unnoticed  or  to  cause  but  a  1 
venience. 

The  economic  importance  of  the  species  is,  therefore, 
the  first  question  must  be  as  to  how  and  where  it  breed 
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BREEDING  PLACES. 

ling  the  breeding-places  of  this  seashore  mosquito,  the  ex- 
A  the  season  seems  to  prove  positively  that  it  is  confined  to 
)r  salt  water.  I  have  hunted  the  larvae  in  fresh-water  dis- 
>re  adult  females  occurred  by  the  million,  and  failed  abso- 
5nd  even  a  single  specimen.  In  the  pines  and  about  cran- 
B,  where  without  citronella  it  would  have  been  torture  to 
gathered  larvae  in  numbers,  but  never  of  this  species.  In 
ing-pails  at  New  Brunswick  every  species  that  was  found 
3  bred  except — sollicitans.  On  the  shores  of  Barnegat  bay, 
W8  covered  with  fresh  water  in  pools  and  puddles,  where  it 
s  if  sollicitans  was  the  only  species,  and  was  certainly  the 
that  occurred  in  swarms,  larvae  were  found  in  great  abun- 
ai  never  sollicitam !  S")  plentiful  were  the  larvae  that  ran- 
ings  with  a  two-ounce  beaker  would  give  from  a  dozen  to 
more  at  each  dip,  but  none  were  aolllcitana.  At  Anglesea, 
gathered  in  larvae  of  soUicitans  from  every  brackish  puddle 
them,  none  of  this  species  could  be  found  in  fresh  water, 
leadows  near  Elizabethport  Mr.  Dickerson  spent  parts  of 
3  hunting  mosquito  larvae.  He  found  them,  of  course  ;  but 
he  got  into  distinctly-salty  water  did  he  get  sollicitans.  It 
lost  incredible  that  the  immense  swamns  that  covered  miles 
Jersey — all  females — should  die  without  reproducing  their 
le  water  in  abundance  was  everywhere.  Yet  such  is  un- 
'  the  fact,  for  neither  I  nor  any  of  those  who  have  collected 
h  me  this  season  has  found  a  sollicitans  larva  in  fresh  water, 
kish  and  salt  water  they  occurred  everywhere.  At  several 
ng  shore  I  collected  at  different  times  during  the  season, 
3ver  I  found  a  salt-water  puddle  in  a  road,  in  a  mud  flat,  or 
|r-filled  ditch,  there  were  larvae  in  swarms.  Here  there  was 
Ity  in  finding  male  adults,  and  here  was  oviously  the  home 
jcies.  Not  only  in  puddles  and  ditches,  of  course ;  there 
vhere  on  this  coast  region  immense  flats,  which  are  covered 
lusually  high  tides  or  during  storms,  and  when  these  tides 
>ry  hollow  and  hole  is  filled  with  sea  water,  which  evapo- 
r  slowly.  Here  are  the  ideal  conditions,  and  here  these 
•e  bred  that  are  afterward  carried  miles  away.  The  water 
3,  and  only  the  deeper  holes  remain — absolutely  crowded 
glers.  A  shower  or  a  rainy  day  brings  a  fresh  supply  of 
ich  becomes  salty  from  the  sediment  on  the  surface  or  from 
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the  concentrated  liquid  remaining,  and  favorable  bre€ 
are  again  restored.     In  this  way  was  bred  the  immens 
during  1901  drove  visitors  from  many,  a  point  and 
annoyance,  if  not  positive  suffering,  to  the  permanen 

So  that  it  is  saity,  it  does  not  seem  to  matter  mi 
liow  salty  the  water  may  be.  During  the  latter  par 
lected  a  lot  of  larvae  of  all  sizes  from  various  puddl 
and  carried  them  alive,  in  the  water  in  which  they  ha 
Brunswick.  At  the  same  time  I  handed  a  bottle  of 
Dr.  E.  G.  Love,  of  New  York  City — a  chemist  by  pi 
tomologist  by  inclination — and  asked  him  to  determ 
age  of  salt  as  compared  with  sea  water.  Another  san; 
to  Mr.  John  P.  Street,  one  of  the  chemists  at  the  1 
tion,  with  the  same  request. 

Mr.  Street  reported  the  salt  in  the  sample  analyzed 
per  cent. ,  compared  with  sea  water  at  100  per  cent, 
made  it  123.8  per  cent,  on  the  same  basis.  As  tli 
irom  different  pools,  the  percentages  are  slightly  difl 
show  a  salt  content  almost  one-fourth  greater  than  8( 
they  do  not  need  this  large  quantity  is  shown  by  a  i 
ments  made  by  Dr.  Love  later  in  the  season,  on  whi< 
enough  to  report  to  me  as  follows,  the  account  being  e 
•cept  where  quoted  :  Larvae  were  taken  August  3d,  19 
pool  on  a  salt  meadow  at  Miller's  Place,  Long  Island, 
has  underground  springs  of  fresh  water,  so  that  the  n 
was  more  or  less  diluted.  The  pool  was  left  very  ne 
there  being  sometimes  barely  enough  water  present  tc 
in  a  moistened  condition,  and  not  sufficient  to  enabl 
about.  The  larvae  were  all  above  half-grown,  some 
and  some  adults  emerged  four  days  afterward. 

**  My  object  in  the  experiments  was  to  determine  1 
lution  of  salt  the  larvae  of  this  species  could  stand,  ai 
figures  of  salinity  are  calculated  on  the  basi«  of  tl 
being  100. 

**The  different  solutions  were  prepared  by  adding 
ties  of  a  salt  solution  to  known  quantities  of  the  origii 
salinity  of  the  solutions  was  afterward  determined  b) 
original  water  and  the  salt  solution  used,  and  a  simp 

The  analyses  were  not  made  until  after  the  conch 
X)eriment,  and  it  was  not  known  that  the  water  in  m 
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m  had  less  than  half  the  salt  content  of  normal  sea  water. 
?a  water  was  assumed  in  planning  the  experiments, 
irst  three  solutions  which  I  used,  and  upon  which  I  mainly 
,  were,  therefore,  much  weaker  than  I  supposed,  and  the 
Qts  made  with  the  first  and  second  really  added  nothing  to 
already  knew,  inasmuch  as  they  were  not  as  strong  as  the 
om  Anglesea.  Between  the  strongest  of  these  and  the  next 
stronger)  there  is,  unfortunately,  quite  a  gap.  I  will  give 
igures  as  I  have  them,  and  you  can  make  such  use  of  the 
tained  as  you  wish: 

)r]ginal  water  contained  44.5  per  cent,  and  I  call  it  No.  1. 
I  contained  71.6  percent,  of  sea  water. 
\  contained  97  per  cent,  of  sea  water, 
ese  three  the  larvae  were  very  active.     Several  pupated  on 
On  the  8th  many  had  emerged,  and  within  a  few  days  all 
so. 

comes  the  Anglesea  water  with  123.8  per  cent.=No.  4. 
>  contained  143.3  per  cent. 

5  was  no  marked  difference  between  this  lot  and  those  in 
lutions. 

S  contained  254.4  per  cent.  It  is  unfortunate  that  there 
t  least  one  solution  between  this  and  No.  5.  At  the  same 
i  matter  of  practical  interest,  the  experiments  should  have 
le  on  the  eggs  and  young  larvae,  and  an  effort  made  to 
J  what  percentage  of  eggs,  hatching,  survive  through  the 
ages  to  pupation.  It  seems  very  probable  that  the  solu- 
ch  do  not  kill  the  half-grown  larvae  would  have  a  much 
aruotive  action  on  the  larvae  in  the  early  stages, 
arvae  placed  in  solution  No.  6  became  very  sluggish  at  once 
dead  within  a  few  hours.  As  the  gravity  of  the  solutions 
re  on)  increased,  the  larvae  were  unable,  apparently,  to 
a  perpendicular  position  in  the  water,  but  lay  upon  the 
This  was  probably  due  in  part,  and  it  may  be  entirely,  to 
hat  the  water  was  killing  them  and  they  had  not  much 
fclthough  they  moved  about  more  or  less.  The  stronger 
had,  practically,  the  same  effect  as  No.  6,  but,  naturally ' 
3ngth  of  the  solutions  increased,  the  larvae  died  sooner.  One 
about  six  times  stronger  than  sea  water,  killed  them  in  two 
ours. 

I  of  the  larvae  were  removed  from  the  original  water  and 
Croton,  in  which  they  flourished  as  well  as  in  the  original 
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water.     Another  lot  was  placed  in  distilled  water  \ 

through  a  dish  of  the  same  to  remove  any  particle 

carried  with  the  larvse  in  the  first  skimming.     Tt 

this  as  in  any  of  the  lighter  saline  waters,  but  tl 

quite  dififerent  and  undoubtedly  would  be  if  th< 

-    •  ;■  young. 

.      •  r       .  '  ''I  also  put  a  lot  of  the  larvse  and  another  lo 

4  sponges.     There  seems  to  be  no  difficulty  in  the  pi 

this  short  stage  under  these  circumstances,  but  the 
to  pupate.'' 

The  latter  observation  makes  it  almost  certain 
can  reach  the  pupal  stage  the  water  in  the  pudd! 
live  may  evaporate  completely  if  only  the  surface  i 
.  The  account  also  shows  that  under  certain  coi 

J  i"  ^        ♦  occur  in  tide  water,  which  is  certainly  not  the  rul< 

>  rise  and  fall  here,  as  Dr.  Love  informs  me,  was 

inches.  About  as  good  places  for  larvce  as  can  b 
salt  meadow  areas  where  the  railroad  companies  hi 
for  their  embankments  and  dams.  These  areas  fo: 
which  persist  from  one  spring  or  storm-tide  to  i 
forth  mosquitoes  continuously. 

Ordinarily,  all  areas  over  which  the  tide  ebbs  ai 
free  from  mosquito  larvse.  In  such  areas  fish  com 
.fiddler  crabs  live  in  the  mud  and  a  variety  of  sh( 
the  like  find  a  permanent  home.  Here  no  mosqui 
tain  themselves,  even  in  pools,  which  are  never  i 
low  water.  Little  fish  gather  here  as  the  tide  reced 
could  survive  for  an  instant. 

It  is  again  emphasized  that  only  in  salty  water, 
tions  such  as  I  have  described,  can  this  species  br 
ance  of  this  limitation  will  appear  when  the  questi 
the  insect  comes  up ;  for  it  both  limits  and  direc 
\he  work  to  be  done. 

I  have  a  large  lot  of  notes  and  observations  i 
oreeding  grounds  along  shore ;  but  there  is  no  i 
detail  nor  necessity  for  the  purposes  of  this  report 
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How  Do  the  lasoots  Spread? 

DOW  shown  that  Culex  soUicUana  is  the  most  common  and 
le  species  throughout  a  large  part  of  the  State,  and  also- 
>eds  only  in  salt  water,  the  question  naturally  arises,  how 
^cts  get  so  far  from  the  breeding  places,  and  what  becomes 
hen  they  are  twenty  to  thirty  miles  away  from  the  nearest 
e  their  larvse  may  live  ?  Further,  it  should  be  determinedi 
e  coming  in  is  continuous  or  intermittent — dependent  upon 
sary  combination  of  meteorological  conditions  or  only  upon 
1  of  the  insects  themselves.  It  would  be  too  much  to  claim 
questions  can  be  definitely  answered  as  the  result  of  the- 
this  year  ;  but  the  probabilities  have  been  outlined  and  the* 
Lure  investigation  have  been  fairly  well  indicated.  I  may 
lat  up  to  the  present  season  I  had  not  believed  in  any 
)r  long  mosquito  journeys,  and  Dr.  Howard  >  juotes  me  ;. 
t  season's  experience  convinces  me  that  \jmH^^^^^' 
all  we  may  eliminate  the  human  elemen^«lif|^^j  from  a 
tandpoint.     Nothing  that  man  has  done  or^mkAfj^g  favors- 


of  the  insects,  though  it  may  check  PFjpBp^^-  ^^• 
inks  railroad  trains  are  responsible  for  scrniecSying  from^ 
to  another,  and  he  is  undoubtedly  right  <^  to  the  general 
1.  A  few  female  C,  pungena  or  other  breeders  in  fresb 
ied  from  a  coast  city  to  the  Catskills,  might  easily  start  a. 
a  series  of  colonies  where  none  were  before.  But  this- 
>ply  to  our  shore  species.  A  dozen  specimens,  carried  from. 
f  to  Somerville,  would  be  only  a  dozen  specimens,  and 
ain  that  many  only,  since  they  could  not  breed  when  they^ 

Furthermore,  there  are  a  large  number  of  trains  daily 
jrsey  City,  Newark  and  Somerville,  and  if  trains  carried 
numbers  Somerville  would  be  pretty  well  supplied  with 
^y  whereas,  in  fact,  not  a  single  example  has  been  found 
)g  1901.  And  it  has  not  been  because  there  were  no  soUi- 
ewark  or  in  the  trains  at  that  point.  Sollidtans  is  not  by 
a  house  mosquito,  and  while  it  will  get  in  occasionally,^ 
undantly  when  there  are  many  of  them  about,  it  is  easily^ 
ind  will  get  out  of  its  own  accord  if  given  the  opportunity, 
the  past  summer  I  have  been  on  trains  running  from  the- 
^hiladelphia  a  great  number  of  times,  and  almost  invaria* 
crossing  the  meadows,  a  number  of  mosquitoes  can^e  into 
But  as  we  proceeded  they  made  their  way  out  again  until^ 
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long  before  we  were  anywhere  near  Camden,  not  a  sp 
On  the  trains  from  Toms  River,  which  I  boarded 
New  Lisbon,  Hanover  Station  or  Browns  Mills,  the: 
few  sollidtans;  but  most  of  those  disappeared  b 
Pemberton,  and  none  ever  got  to  Mount  Holly  wi 
tion.  I  have  said  that  it  is  not  a  house  mosqui 
and  for  that  I  have  abundant  evidence.  Not  a  i 
my  house  at  New  Brunswick,  while  soUicUans  was 
only  form,  though  the  garden  was  full  of  them,  and 
the  porch  meant  using  some  repellant  to  secure  c 
not  one  of  the  specimens  that  I  saw  indoors  during 
^as  of  this  species. 

Of  the  house  captures  sent  me  by  Mr.  Brakele^ 
not  one  was  aollicUanay  though  there  were  ''bushc 
many  yards  away.  I  had  some  of  my  board  of 
49end  me  separately,  specimens  taken  in  rooms  and 
outdoors  and  it  was  rare  that  the  salt  species  occu 
l)ottle.  There  are  plenty  of  them  in  the  houses  \ 
their  breeding  places,  because  they  are  everjn^^her 
but  even  at  Anglesea,  where  soUicUans  simply  swai 
porch,  the  only  species  in  my  room  was  pungens. 

A  ride  from  Atlantic  City  to  Somers  Point  dur 
son  is  an  interesting  experience.  None  are  in  the 
nor,  if  there  is  any  wind  at  all,  during  the  ride  acn 
but  at  Pleasantville  they  begin  to  come  in,  and  a£ 
along  the  edge  of  the  meadows  they  increase  in  nun 
Point  is  reached.  On  the  return  trip  the  revei 
•encountered.  Most  of  the  specimens  that  entere< 
^coming  trip  have  made  their  way  out ;  but  as  soon  i 
and  stirs  them  up  they  begin  coming  in  again  unt 
meadow  is  reached.  While  crossing  this  most  of 
and  the  train  reaches  Atlantic  City  practically  free 

Having  eliminated  the  human  element,  there  rem^ 
lion  voluntary  flight  on  the  part  of  the  insects  and 
transport  by  high  winds.  The  latter  alternative  n 
nated,  for  it  is  the  universal  experience  that  the  ins 
a  strong  wind,  or  if  they  do,  they  keep  to  shelter  i 
and  do  not  rise  high  enough  to  be  caught  and  car 
igales.  In  fact,  under  ordinary  conditions,  volunta 
ibigh  above  the  surface,  and  this  seems  reasonable  i 
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habits  of  the  species.     All  the  food  occurs  near  the 

ects,  then,  migrate  voluntarily  ?  It  would  be  too  much 
at,  at  least,  it  is  certain  that  the  males  take  no  part  in 
he  females  certainly  do  place  themselves  in  a  position  to 
'  a  good  breeze  for  long  distances.  Damp  or  wet  weather 
red,  or  may  even  drive  the  insects  out  of  their  native 
1  events  when  the  cause  acts  it  affects  multitudes  of 
that  form  swarms  of  great  extent.     So  far  as  known, 

occur  only  during  the  night.  It  is  not  a  wind  from  a 
ition  that  is  the  inspiring  cause,  for  swarms  are  carried 
often  as  inland,  if  the  statements  of  captains  of  coasters^ 
boats  can  be  believed.  Fifteen  miles  out  they  have 
hing  fleet  at  anchor  and  invaded  every  vessel ;  to  that 
positive  statement  of  two  of  the  captains  who  were  seen 
sices  and  separate  times,  both  narrating  their  experiences 
ition  at  my  request  It  is  common  knowledge  that,, 
negat  bay  is  ordinarily  quite  free  from  them,  occasionally 
breeze  will  bring  clouds  to  the  center  or  quite  across  to 
Borts.  A  land  breeze  is  therefore  dreaded,  because  it 
iqnitoes,"  while  a  sea  breeze,  on  the  contrary,  **  drives 
'  or  at  least  discourages  flight,  for  specimens  remain 
way  from  the  immediate  beach. 

mden  county,  is  about  forty  miles  from  the  sea,  and  re- 
'  inquiries  that  mosquitoes  were  very  plentiful  at  times  y 
ime  with  a  south  wind  from  the  shore  and  that  their 
tended  on  the  winds  holding  true.  A  vial  of  specimens' 
in  one  of  these  shore  winds  brought  the  insects  proved 
tw. 

Lohsen,  of  Belford,  Monmouth  county,  wrote  me  on. 
follows  :  **  I  am  convinced  that  the  mosquito  is  migra- 
te them  most  after  a  long  southerly  or  southwesterly 
s  after  a  northerly  or  easterly  wind.  One  case  in  point  :. 
e  had  no  mosquitoes)  I  heard  them  in  the  air  like  bees 
it  could  not  see  them.  They  must  have  settled  during 
next  day  we  were  almost  smothered  with  them.  Then 
them  out  in  the  bay  in  years  gone  by,  everything  they 
on  being  alive  with  them.  It  was  only  last  night  that 
3,  who  work  four  to  five  miles  from  shore,  reported  them 
S  shore.  They  also  reported  speaking  to  a  party  on  a 
;  anchored  near  Romer  Shoals,  that  they  [mosquitoes^ 
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invaded  their  yacht  during  the  night  previous  ai 
possible.'' 

Dr.  W.  G.  Chamberlain,  of  New  Egypt,  Oceai 
about  twenty  miles  from  shore,  sent  me  this  speci 
my  letter  advising  him  of  that  fact  he  states  tha 
thought  these  mosquitoes  were  from  the  shore  fo 
They  don't  bother  us  unless  we  have  strong  south 
?       .  1      "  .  At  night  for  several  days  at  a  time ;  (2)  they  are  $ 

*         i\^.  I  might  cite  other  reports  without  adding  anyi 

-     :  •  J ..  -content  myself  with  two  cases  that  came  more  par 

own  observation.     Early  in  spring  I  spent  a  te^ 


t 


'i 


l'^  hunting  mosquitoes  ;  at  that  time  aoUicUana  was  i 

^j       .  the  larvffi  taken  were  of  this  species.     At  short  in 

^  received  specimens  captured  in  the  woods  and  c 

^l•l     .  *  bogs  or  dams.     None  of  these  was  complainec 

^  "  -abundant.     But  suddenly,  after  a  few  days  of  soul 

^  summer,  came  a  bottle  of  aoUicUans  with  word  tl 

bushel  of  them  if  need  be,  and  loud  complaints  t 

'  ,    i.  -door  work  a  burden. 

*^ ,  At  about  the  same  time,  or  a  litUe  later,  the  Brow 

1  invaded  in  the  same  way,  and  when  on  August  191 

'  J.  J.  White  from  New  Lisbon  to  his  bogs  near 

■  ^i  *  distance  of  about  six  miles,  sollicitana  appeared  in 

J  we  got  well  within  the  pines.     Mr.  White  and  hi 

"!;     ,  €.  White,  agreed  that  two  weeks  previously  no 

•'    ;      wi  existed.     I  have  already  recorded  the  fact  that  I 

.  I?     *  this  species  anywhere  about  the  bogs  where  t 

numerous. 

■  *'  As  the  result  of  my  observations,  supplementc 

lion  obtained  from  a  large  number  of  individua 
Culex  8ollicitan8j  the  salt  marsh  mosquito,  is  to  an 
using  that  word  rather  loosely,  for  it  is  not  a  real  i 
direction  of  flight  is  not  within  its  control,  but 
wind  ;  but  the  impulse  to  rise  in  masses  and  fl 
is  in  the  insect,  and  in  so  far  as  there  is  an  obediei 
the  flight  is  a  voluntary  one.  The  distance  to  wl 
-extends  is  not  yet  definitely  determined  ;  40 
times;  20  miles  very  commonly.  The  specimei 
<ielphia  may  have  come  up  the  Delaware  river  f 
bred  much  nearer  the  city  than  the  distances  abo^ 
We  do  not  yet  know  what  factors  determine  1 
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rounds  nor  how  long  the  insects  remain  afloat.  A  five  or 
^ze  might  carry  them  a  long  distance  during  the  night.  It 
Iso,  at  least,  interesting  to  know  whether,  after  one  flight, 
warm  ever  started  on  another.  In  fact,  there  is  a  series 
8  yet  to  be  worked  out  concerning  this  common  species. 
AsLce  to  add  that  the  conclusions  above  stated  apply  only 
)llicUan8j  and  may  be  entirely  inapplicable  to  any  other 

THE   HOUSE   MOSQUITO. 

Culex  pungens  Wied. 

cies  is  a  close  ally  of  the  European  Chdex  pipiens  L.,  and 
le  same  species  ;  but  as  this  matter  is  at  present  somewhat 
the  name  used  by  Dr.  Howard  is  employed  here, 
g  it  the  "house  mosquito  "  I  do  not  mean  to  assert  that 
ed  to  an  indoor  habit ;  simply  that  the  great  majority  of 
cimens  received  as  taken  indoors  or  observed  by  myself 
le  to  this  species.  It  is  also  the  only  form  which  I  have 
in  the  rooms  or  cellar  during  the  winter.  In  warmed 
ouses  it  continues  active  all  winter  and  may  even  breed. 
Q  bitten,  in  Philadelphia  and  New  York  hotels,  in  Jan- 
the  culprit,  when  hunted  down,  was  always  pungens, 
Scult  to  describe  this  insect  because  it  has  no  strongly- 
^culiarities.  It  is  of  medium  size,  dirty-clay  yellow  in 
or,  and  has  the  abdomen  obscurely  banded.  The  legs  are 
i,  and  the  beak  has  no  white  ring  or  band.  It  varies 
both  in  size  and  in  general  color,  some  specimens  being  of 
|r  light  yellow.  Examples  taken  by  Mr.  Brakeley  with  the 
lophelea  in  his  cellar,  were  almost  cream-colored,  so  light 
e  they.  It  is  probable  that  age  has  something  to  do  with 
hat  the  darker  examples  are  such  as  have  lived  some  time, 
he  species  referred  to  on  a  previous  page  as  breeding  in  all 
lexpected  places,  citing  the  botanical  laboratory  and  the 
ir  from  a  shower  bath  as  examples.  Its  larv83  have  been 
in  a  neglected  aquarium  in  which  there  were  no  fish,  and 
and  other  localities  of  similar  degree.  Most  of  the  mos> 
ed  in  my  back-yard  pails  were  of  this  species,,  and  Mr. 
ent  me  a  great  mass  of  them  as  wrigglers  taken  from  a 
.  Mr.  Dickerson  found  the  larvae  in  sunken  lots  in  Newark, 
Y  were  dumping  garbage,  and  in  an  old  cistern  at  Morris- 
r.  M.  S.  Crane  found  the  larvee  in  cesspools  and  in  liquid 
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manure,  and  Mr.  Brakeley  found  them  in  filthy  ; 
receiving  city  sewage.  There  is  no  place  so  nast^ 
will  not  live  in  it,  provided  only  that  it  must  be  li 
of  the  pools  in  which  they  occurred  the  surface  was 
a  greasy  scum  that  it  seemed  almost  incredible  th 
tube  could  pierce  it. 


Fig.  24. 
Culex pungent:  female,  with  disteDded  abdomeD,  above,  ma 
enlarged ;  structural  details  of  male  yet  more  enlaiiB 
(Prom  Howaid,  Bull.  25,  n.  e.,  U.  S. 
Dept  Agl.,  DiT.  Snt ) 

The  larvfie  of  this  species  are  shown  at  Fig.  21,  and 
by  their  generally  white  color  and  the  rather  long,  stoui 
which  is  a  little  enlarged  or  thickened  in  the  middl 
where  the  larvee  have  been  found,  it  should  be  addei 
not  been  found  by  me  in  woodland  springs  nor  in  eold 


i' 


i>*:'    •    -T'- 


l»i! 


r 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT. 


561 


sollicitanSy  this  is  the  most  common  species  occurring  in 
but  breeds  under  altogether  different  conditions.     The  egg 

pupa  are  as  has  been  already  described,  and  are  repre- 
Figs.  21  and  23. 
ing  on  the  indoor  habit  of  this  species,  Mr.  Brakeley  made 

observations  on  the  specimens  seeking  shelter  in  an  out- . 
Bordentown.  During  July  137  specimens  were  taken,  all 
nd  24  was  the  greatest  number  found  on  any  one  day. 
agust  271  examples  occurred,  and  43  on  August  18th  was 
3t  number  found  on  any  one  day.  Both  sexes  were  taken, 
»  in  great  excess,  and  they  did  not  breed  in  the  outhouse 
J  positively  determined.  They  simply  resorted  to  the  place 
,  and  it  affords  a  good  illustration  of  the  domestic  habits 
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Other   Species  of  Cnlex. 


species  of  Gulexy  other  than  the  two  already  mentioned  at 
cur  in  the  State,  but  not  in  numbers  sufficient  to  make 
3  obtrusive.  Possibly  C  carUana  may  be  an  exception  to 
nent,  and  this  resembles  a  very  stout,  more  hristly  pungem. 
)d  it  in  pails  and  have  collected  it  at  South  Orange. 
mjinis  has  been  sent  me  in  the  larval  stage  by  Mr.  Seal,  of 
d  I  received  a  few  adults  from  Lahaway.  I  think  there 
>me  in  bottles  from  some  of  the  health  officers,  but  this  is 
mon  species  and  seems  to  be  confined  to  woodland  locali- 
las  a  banded  beak  and  is  a  large,  unusually  dark  species. 
rrUana  is  a  small  species,  which  looks  blacker  than  the 
d  has  slender,  black  legs.  The  abdomen  is  narrowly  white- 
the  posterior  edges  of  the  segments,  the  other  species  hav- 
lite  bands  at  the  base.  The  larva  is  a  white  wriggler,  with 
luare  head,  a  long,  slender  breathing  tube,  and  this  I  have 
inly  in  meadow  puddles  or  in  running  water.  It  is  a  much 
jate  looking  larva  than  that  of  pungena.  The  adult  is  com- 
gh,  but  seems  not  to  be  a  house  mosquito.  I  have  not 
I  such  myself,  nor  has  it  been  sent  in  to  me  by  any  corres- 
mong  the  indoor  captures. 

imidam.  This  is  a  brown  or  blackish  mosquito  of  mod- 
with  the  tarsal  segments  white-marked  at  base.  The  abdo- 
her  conspicuously  marked  with  white  bands,  which  tend  to 
icomplete,  and  these  characters  indicate  the  species.  The 
6  been  found  on  the  Elizabethport  meadows,  at  Anglesea  and 
26 
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near  Newark — always  in  fresh  water  and  seeming  to  jo 
places  of  solliciians.  In  fact,  at  Elizabethport,  bot 
breed  in  the  same  pools,  as  the  water  becomes  salty  1 
or  fresh  by  the  constant  addition  of  stream-water  comi 
never  found  this  as  a  house  mosquito,  and  it  is  not  on 
counted  as  troublesome.  It  does  not  breed  so  genen 
CiUex  canadensis  has  the  legs  banded,  the  tips  and 
foot- joint  being  narrowly  white.  This  is  a  woods  m 
exclusively,  and  I  have  it  only  from  the  pine  distric 
is  vory  dark,  almost  black  in  color  and  breeds  in  wo< 


Fig.  25. 
RestiDg  poeitioDS  of  CuUx  (at  left)  and  Anopheles  (at  right),  enlarged, 
n.  s.,  U.  S.  Dept.  Agl.,  Dir.  Bnt.) 


(Ft 


road  puddles  and  ditches — always  in  cold  water,  ap 
Brakeley  informs  me  that  the  wrigglers  werejyet  ad 
first  week  of  November,  and  that  on  the]10th  he  foi 
examples.  This  is  also  an  innoxious  mosquito,  which 
as  taken  in  the  house  anywhere.  It  bites  readily  ei 
haunts  are  invaded,  but  will  not  seek  prey  even  a  dn 

Culez  tseniorhynchvs  is  like  soUicitans,  but  does  not  h 
whitish  scales  down  the  middle  of  the  abdomen.  It 
fresh-water  pools  near  the  seashore,  and  I  have  it  from 

This  ends  the  list  of  named  forms  that  have  been  b 
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[  have  one  or  two  others,  but  it  has  been  impossible  to 
3m. 

I  taken  several  species  which  are  not  known  to  me  in  the 
They  are  comparatively  rare  and  need  not   be  con- 
the  economic  standpoint  at  all.     So  far  as  named  they 
rriatus,  CuUx  impiger  and  Oulex  perturbans. 

THE  SPECIES  OF  ANOPHELES. 

&d  with  the  mosquitoes  of  the  genus  Culez,  the  species  of 
larger,  more  slightly  built,  with  longer,  more  sprawley 


Fig.  26. 
ophela  puneUpennia:  females,  with  male  antenna  at  right  and 
wing  tip,  showing  yenation  at  left,  enlarged,    (From 
Howard,  Boll.  26,  n.  s.,  U.  S.  Dept  Agl.,  Dir.  Bnt.) 

rower,  longer  wings,  which  are  laid  closely  over  the  back 

The  latter  are  also  more  or  less  spotted  with  black, 

mon  species  having  them  very  prominently  ornamented. 

y  speaking,  the  head  seems  narrower  and  the  proboscis 

which  is  due  to  the  fact  that  the  palpi  or  mouth  feelers 
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are  as  long  as  the  beak  itself  and  give  it  greater  pro 
species  occur  in  New  Jersey,  of  which  A.  fundipear 
best  marked  and  most  common*  Unless  otherwise 
general  references  to  Ancyphdes  or  malarial  mosq 
taken  as  intended  for  this  species. 

Anopheles  maculipennia  is  decidedly  smaller  and 
only  two  obscure,  blackish  spots  on  each.    It  is  an  in< 
species,  easily  overlooked  as  a  member  of  this  gen 
less  abundant  than  punctipennis,  take  the  State  as 
locally  it  seems  to  outnumber  the  other  species. 


Fig.  27. 
AnophOei  erucian9,  female,  enlarged.    (From  Howard,  Ball.  25,  n 
Agl.,  DiT.  Ent.) 

Anopheles  cruciana  is  very  rare  in  New  Jersey,  onl 
from  Ocean  county  having  come  into  my  hands 
common  in  Delaware  and  southward,  and  I  have  li1 
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locally  in  some  numberB  in  our  State  when  the  Cape  May 
thoroughly  explored.* 

the  characters  above  mentioned,  the  species  of  Anopheles 
Y  recognizable  when  at  rest  by  the  fact  that  the  head  points 
irface  upon  which  they  alight,  between  the  anterior  ^.nd 
kir  of  1^,  and  the  body  extends  obliquely  outward  at  an 
[e  to  the  resting  plane.  In  Cidex  the  body  is  held  parallel 
ne  of  the  resting  surface,  and  the  head  does  not  point  to  it. 
rising  how  quickly Jthis  character  will  be  appreciated  when 
m  once  seen,  and  even  at  a  distance  the  difference  is  quite 

A  reference  to  figure  25  will  make  this  point  clear. 

lafe  HUtorr. 

ly  investigators  have  been  at  work  during  the  recently  past 
I;  the  life  cycle  of  Anophele8^\%  fairly  well  known,  and  the 
lint  here  given  is  partly  a  com- 
lupplemented  by  personal  ob- 

made  by  me  or  by  my  cor- 
its.  The  matters  of  breeding 
3read  of  the  insects  in  the 
I  places  for  hibernation  are 
treated. 

icies  of  AnopJides  make  no  egg- 
l  do  not  in  any  way  fasten  the 
I  eggs  together.  They  are  laid 
he  sides  and  loosely  grouped,  so 
float  in  little  masses  on  the  sur- 
ng  the  vegetation  in  which 
laid.  From  50  to  75  seems 
L  average  for  such  a  mass, 
lere  may  be  either  more  or 
letimes,  indeed,  a  larger  mass 

into  fragments  and  small 
five  or  six,  or  even  a  less  number  are  formed.  The  eggs  are 
n  shape,  the  ends  pointed,  though  not  quite  alike,  and  at  first 
olor  is  black.  Seen  under  the  microscope,  they  are  rather 
larked  and  sculptured,  the  upper  side  being  almost  cov- 

e  above  was  written  Mr.  Kotinskj  informs  me  that  he  has  taken  it  at 
}a;pe  May  coanty,  and  Dr.  H  G.  Dyar  that  he  has  it  from  Billport,  Long 


Fig.  28. 


ggof  Anopheles  maculipennis,  from 
below  at  left,  from  above  at  right, 
greatly  enlarged.  (From  Howard, 
Bull.  25,  n.  8..  U.  S.  Dept.  Agl  , 
Dlv.  Ent.) 
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ered  by  a  clasping  membrane,  which  comes  over 
Figure  28  will  give  a  good  idea  of  the  egg  of  A. 
it  need  only  be  added  that  the  actual   length  is  i 
hundreths  of  an  inch. 

The  eggs  hatch  in  about  forty-eight  hours,  and  the 
first  become  readily  recognizable,  are  black  or  blacki 
white  or  whitish  spots  and  bands — "  speckled-bacl 
respondent  terms  them.     They  vary  greatly,  and  n( 


Fig.  29. 

Half-grown  larva  of  Anophde*  maculipennis  at  left  and  center,  same  ai 
at  right,  for  comparison ;  mnoh  enlai^ged.    (From  Howa 
25,  n.  8.,  U.  S.  Dept.  Agl.,  Diy.  Ent) 


entirely  alike.  At  this  stage  they  float  anywhere  c 
the  water,  usually  with  the  head  toward  the  center 
pool,  and  feed  on  whatever  comes  in  their  way.  M 
been  with  punctipennis  chiefly,  and  this  will  attack  a 
if  any  shows  an  inability  to  hold  its  own.  Unlike  tl 
that  of  Anopheles  floats  on  the  surface  of  the  water 
beneath  it  unless  seriously  disturbed.  There  is  a 
breathing  tube,  and,  altogether,  the  larva  is  quite  dii 
ance  from  its  ally.     Its  habit  of  surface  feeding  em 
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water,  at  the  edges  of  pools  and  among  masses  of  floating 
m — even  over  floating  or  partially  submerged  leaves,  where  it 
cm  most  aquatic  enemies.  As  the  larva  increases  in  size  it 
loses  its  speckled  appearance  and  becomes  more  uniform, 
from  gray  to  black  in  one  direction  and  to  bright  green  in  the 
Mr.  Seal  considers  this  a  protective  character,  and  shows 
e  that  there  is  a  direct  relation  between  the  color  of  the  larva 


'     Fig.  30. 
L:irva  of  /nophdes  (upper)  and  CuUz  (lower),  showing  comparative  poei- 
UoDB  at  8urfiu:e  of  water ;  enlarged.    (Prom  Howard.  Bull. 
26,  n.  8 ,  U.  S.  Dept.  Agl.,  Div.  Ent ) 

labitation.  It  should  be  added  that  the  head  of  this  larva  is 
ly  movable  and  can  be  completely  rotated  ;  in  fact,  the  larva 
Either  a  practice  of  feeding  with  the  bottom  of  its  head  at  the 
)f  the  ¥mter,  while  it  floats  otherwise  naturally,  back  up. 
arvffi  of  the  two  more  common  species  resemble  each  other 
n  general  appearance  and  habits,  but  there  is  a  difference  in 
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the  markings  of  the  head,  which  is  usually  recognizabl 
there  is  no  need  for  distinguishing  them. 

The  larval  life  varies  in  length,  according  to  th 
Howard  mentions  sixteen  days  in  May,  but  this  is  mi 
is  required  later  in  the  season.  From  seven  to  ten  d 
height  of  the  breeding  season,  is  perhaps  the  minimu; 

Wh<  n  full  grown  the  larva  changes  to  a  pupa,  whic 
bles  that  of  C  dex,  but  there  is  a  little  difference  in 
the  breathing  tubes  on  the  back  are  shorter,  with 
flaring  opening. 

The  pupal  period  is  given  as  from  five  to  ten  days  b 
This  was  in  June,  at  Washington,  and  five  days  is 
time  given.     These  observations  applied  to  niacuUpen 


-ii-11 


Fis.  81. 

Pupa  of  Culex  pungens  (at  left)  and  Jnopheles  maculipennis  (at  right),  much  en] 
Bull.  25,  n.  8.,  U.  S.  DepU  Agl.,  Dlv.  Ent. 

long  for  punctipenniSy  in  New  Jersey.  At  Bordentown 
reared  a  series  of  specimens  June  17th,  all  of  which 
days  only.  June  19th,  another  lot  emerged  in  sever 
not  much  over  two  days  in  any  case.  June  28th,  of 
collected,  one  pupated  and  produced  an  adult  that 
period  of  less  than  eighteen  hours..  July  Ist,  five  pu 
A.  M.,  and  from  these  two  male  adults  issued  at  2  p.  i 
five  hours.  This  is  the  minimum  period  observed,  h 
numbers  bred  by  me  in  the  laboratory,  few  remained  a 
eight  hours  in  the  pupal  stage.  It  is  almost  certaii 
mosquitoes  the  occurrence  of  any  adverse  conditions  h^ 
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[  I  am  quite  sure  that  the  whole  life  cycle  of  this  species 
npressed  into  a  period  of  ten  days,  or  even  less,  in  case  of 

facts  concerning  the  habits  and  modes  of  life  will  appear 
ly  under  other  headings. 
ie  number  of  broods  occurring  during  the  season,  it  is  im- 

0  speak  definitely.  Development  is  so  irregular  that  in 
t  breeding  places  all  stages  can  be  found  at  any  time  during 
er,  and  broods,  strictly  speaking,  do  not  occur.  When  a 
ready  she  oviposits,  whether  her  sisters  of  the  same  brood 
dition  to  do  so  or  not,  and  so  we  have  a  continuous  develop- 
dults  throughout  the  summer  and  lasting  far  into  the  fall. 

Where   Does   Anoplieles   Breed? 

n  be  answered  in  one  word — everywhere !  I  have  had 
tie  breeding-pails  in  my  back  yard  and  have  found  no  pool 
icant  nor  stream  too  rapid  but  that  somewhere  in  it  AnopJie- 
ed.  Nor  is  it  confined  to  any  one  part  of  the  State.  Swarms 
.re  in  the  waters  of  the  **  Pines,"  in  Ocean,  Atlantic  and 
counties  and  near  the  top  of  Mt.  Olive,  in  Morris  county, 
above  the  sea  level.  And  it  need  not  even  be  fresh  water, 
ckerson,  in  his  collections  on  the  Elizabethport  meadows, 
iarva  of  A,  punctipennis  in  decidedly  brackish  water,  in  which 
i  to  maturity  in  the  laboratory.  For  its  range  of  breeding 
ypheles  punctipennis  is  thus  unequaled  by  any  other  mos- 
tie  State ;  but  I  have  never  found  it  in  cesspools,  nor  in 
springs.  It  does  occur,  however,  in  streams  taking  sewage, 
water  is  really  filthy  and  grease-covered.  Ordinarily,  the 
ot  occur  in  large  numbers  at  any  one  point ;  but  even  that  is 
aally  true.  Mr.  Dickerson  reports  on  a  puddle,  three  feet  by 
long  the  roadside,  toward  Budd's  lake:  '* The  water  may 
of  some  days'  standing,  as  there  had  been  several  showers 
t  few  days ;  but  that  it  was  rain  water  was  evident  from  its 
nd  the  sitaation  of  the  puddle.  I  was  surprised  to  find  Ano- 
uch  a  situation  on  top  of  the  mountain,  in  a  mud  puddle, 
urprised  at  the  number — more  than  I  had  previously  found 

1  place.''  The  wind  had  driven  them  toward  one  end  of  the 
there  they  simply  covered  the  surface.  A  number  were 
)roved  to  be  A.  maculipennia.  During  the  months  of  June, 
AiUgust  Mr.  Brakeley  made  a  systematic  investigation  of 
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all  the  creeks  near  Bordentown  and  found  Anopheles 
them,  from  the  little  spring  at  the  head  to  tidewater 
sion  when  I  was  with  him  larvse  were  taken  from  t 
there  was  hardly  enough  water  left  to  dip  up.  Yet  t 
at  the  edge  and  under  the  shelter  of  a  fence  rail  lai 
So  it  was  in  every  puddle  to  the  point  where  the  ( 
enough  for  a  continuous  flow.  Then  frogs,  tadj 
things  came  in  and  mosquito  larvae  sought  shelter  an 
or  in  a  quiet  bay.  Living  as  they  do  on  the  surface,  t 
with  very  shallow  water,  and,  resembling  somewhat  tl 
masses  of  debris  always  found  among  the  vegetati 
escape  notice.  Three  creeks  were  thoroughly  colic 
though  they  differed  in  character  of  bottom  and  ban 
of  flow,  AnopJieled  was  found  everywhere,  if  nowhe 
numbers.  But  it  was  not  in  streams,  creeks  and  ^^  ba 
alone  that  larvse  were  found — in  little  runs  at  the  foo 
.embankment  and  in  the  more  or  less  connected  p 
monly  occurring  there,  they  also  lived.  This  is  a  p 
fled  in  many  other  places,  and  almost  invariably 
were  found.  Good  railroad  building  provides  for  a 
roadbed,  and  there  are  many  places  along  lines  whe 
or  less  water  at  all  times.  These  make  excellent 
when  none  else  are  around. 

Near  Bordentown  are  clay-pits  and  some  brick 
done  there.  There  are  also  some  abandoned  pits  wl 
done  at  this  time  and  where  water  has  accumulated, 
These  also  were  collected  over  by  Mr.  Brakeley  ai 
Urvffi  of  both  Cidex  and  Anoplielea — of  the  latter,  in< 
both  species,  maculipennis  and  punctipennis.  Here,  a 
of  the  creeks,  there  were  sufficient  natural  enemiee 
toads,  frogs,  tadpoles  and  predatory  insects,  like  ( 
their  larvse,  to  keep  down  the  crop  to  limited  numb 
may  be  said  generally  that  mosquitoes  develop  abu 
such  places  as  have  not  been  stocked  with  their  natura 
this  is  an  important  point  in  the  practical  side  of  *the 

On  the  point  of  "how  long  do  they  breed?" 
observations  are  also  interesting.  Killing  frosts  fox 
which  the  thermometer  went  well  below  freezing,  c 
end  of  September,  and  toward  the  end  of  October  th( 
of  appreciable  thickness  during  the  night.  Yet  this  < 
interfere  with  the  development  of  the  larvae,  thoug 
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ire  rarely  seen.  Mr.  Brakeley  bred  specimens  in  November 
»nd  that  had  been  more  than  once  covered  with  ice  one-eightb 
k! 

illiam  P.  Seal,  of  Delair,  N.  J.,  was  also  good  enough  to- 
Etterial  for  me,  and  sent  in  a  large  series  of  specimens  during 
n.  His  collecting  was  quite  different  from  that  done  by 
eley,  and  on  two  occasions  I  was  with  him  through  the 
between  Palmyra  and  his  establishment  in  the  woods  east 
.  Here  the  Aquarium  Supply  Company  has  a  series  of 
iks  and  large  tubs,  which  form  excellent  breeding  ground* 
lito  larvee.  The  country  round  about  is  also  well  adapted 
)ping  these  pests,  and  Mr.  Seal,  in  his  collecting  experience, 
)pportunity  to  observe  their  haunts  and  habits  closely, 
ding  one  lot  of  larvae,  Mr.  Seal  calls  attention  to  the  varia- 
jolor ;  one  kind  varies  from  green  to  black  and  is  over  beds 
ba.  **Such  of  them  as  are  green  we  find  over  Cabcmba  or 
en  plants  in  our  tubs,  and  the  darker  ones  in  the  fringe  of 
ad  dark-green  confervse  attached  at  sides  of  tubs.  The 
forms  are  all  over  the  surface."  These  were  also  found  in 
I  ponds  where  there  were  no  fish.  "A  very  few  fish  wilt 
aall  pond  clear,  though  no  doubt  beetle  and  other  larvse  do 
ire."  After  a  further  discussion  of  their  peculiarities  he 
;  would  suggest  that  the  horizontal  position  of  Anophdes^ 
uld  indicate  the  habit  of  living  over  masses  of  plants  which 
he  surface  of  the  water.  From  my  limited  observation  of 
ould  say  that  is  the  rational  teleological  assumption."  How 
larvffi  have  adapted  themselves  Mr.  Seal  shows  later,  as  fol- 
'  I  find  we  have  been  unsuspiciously  fostering  Anopheles  in 
nds  where  we  have  fish.  They  are  hidden  so  completely^ 
fish,  and  are  so  diflBcult  to  observe  among  plants  at  the  sur-^ 
t  they  easily  escape  detection  without  very  close  scrutiny, 
bor  also  in  grass  on  the  edges  of  streams,  and  are  never 
i  like  Oulex. 

etgine  that  .the  ornamental  ponds  in  parks  and  gardens  are 
ources  of  Anopheles  supply.  In  one  plant-pond  we  have 
ws  {Gambusia),     In  that  pond  there  are  no  mosquitoes  of 


I 


al's  sendings  continued  until  November  5th,  on  which  date 
from  half-grown  larvse  to  pupae  were  received. 

)  occasions  when  I  .went  over  the  collecting  grounds  witb 
one  place  attracted  attention  as  illustrating  the  manner  ixh 
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-which  mosquito  breeding  grounds  are  created.  A  tidi 
the  Delaware  flows  through  a  marshy  or  swampy  distr: 
bridged  road  and  by  a  railroad  embankment  in  such  a ' 
^  section  of  the  swamp  from  tide-water  connection.  Oi 
•embankment  fish  occur  and  mosquito  larvae  are  almoe 
ing ;  on  the  other  every  dip  of  the  net  brought  out 
Culex.  An  area  of  several  acres  has  been  turned  ii 
breeding  ground  by  failing  to  provide  the  railroad  dan 
ing  through  which  the  tide  might  ebb  and  flow. 

The  Spread  of  Aaoplielei* 

It  has  been  stated  that  Anopheles  does  not  fly  far, 
menthas  been  repeated  again  and  again.  But  '^far 
term.  It  may  not  cover  so  much  territory  as  aoUici 
mens  have  certainly  been  found,  in  some  numbers  fr 
to  one-half  mile  away  from  any  place  where  they 
breed.  This  seems  like  a  positive  assertion  in  view 
80  little  is  required  for  a  breeding  place ;  but  Mr.  ] 
•every  foot  of  the  territory  where  these  insects  were  f< 
my  authority  in  this  instance.  So  I  have  myself  fou 
•circumstances  that  indicated  an  even  longer  flight, 
range,  there  is  scarcely  a  city  and  certainly  not  a  to 
that  cannot  be  easily  overrun  by  Anopheles  from  su 
places  in  its  vicinity  or  even  within  the  town  or  cit 
'breeding  places,  natural  or  artificial,  occur  throughou 

Anopheles  is  a  house  mosquito,  i.  e.,  one  that  rei 
^shelter,  is  attracted  by  light,  and  will  remain  in  buildj 
of  choice.  In  the  evening  they  come  to  porches  and 
through  screens.  Specimens  have  been  observed  wo; 
through  the  wire  mesh,  and  in  my  own  bedroom  I  hi 
Anopheles  than  Culex  during  the  late  summer  of  1901. 
of  them  during  the  day,  and  they  are  not  easily  starte< 
hiding  places.  But  I  have  been  bitten  very  early  ii 
laboratory  store-room,  where,  evidently,  a  small  col 
liibernating  quarters. 


How  Does  Anopheles  Hibernate? 

That  the  species  of  Anopheles  hibernate  in  the  adult  s 
by  those  who  have  studied  the  subject,  and  this  is  un< 
aa  a  very  pretty  series  of  observations  made  by  Mr.  3 
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y  the  late  winter  of  1900-1901,  Mr.  Brakeley  found  in  the- 
:)om  of  his  cranberry-house  occasional  specimens  of  Anopheles^ 
)  concluded  came  in  with  the  cranberry  crates  brought  from 
house.  When  they  were  brought  into  the  warm  room  they^ 
Ekctive,  flew  toward  the  windows,  and  on  rare  occasions  a. 
i  evinced  an  inclination  to  bite.  There  were  no  large  num- 
ny  time,  but  a  few  were  brought  in  with  almost  every  lot  of 
id  these  were  regularly  caught  off,  so  there  was  no  such  thing 
ble  count  of  the  same  example.  A  few  specimens  were  also* 
I  the  dwelling-house,  and,  altogether,  during  the  season, 
r  quite  one  hundred  specimens  were  taken  in  and  about  the- 
id  cranberry  sorting-room.  All  were  females, 
ring  set  in  fairly  these  specimens  disappeared.  They  were* 
r  out  of  winter  quarters  and  ready  for  outdoor  life.  They 
i  followed,  but  in  May  Mr.  Brakeley  and  myself  hunted 
what  we  considered  likely  places,  finding  none.  As  the^ 
Ivanced  larvae  were  found  in  abundance  at  other  places,  and 
«ntion  was  paid  to  Lahaway  mosquitoes  because  of  Mr. 
's  absence  in  Bordentown.  In  September  observations  at 
'  were  resumed,  and  larvae  were  found  in  small  numbers  in  a 
ing  pool  connected  with  a  larger  pond.  After  the  middle  of 
h  specimens  began  to  make  occasional  appearances  at  night, 
9  a  number  had  been  taken  by  the  beginning  of  October, 
ig  in  mind  the  fact  that  so  many  specimens  had  been  found 
le  winter  in  the  Cranberry  House,  Mr.  Brakeley  made  rather 
atic  search  in  the  storage  building,  and  found  in  and  about 
ty  crates  several  hundred  specimens  during  the  collecting 
tf  oet  of  these  were  in  the  crates,  which  were  laid  flat  side  down, 
I  mainly  suspended  from  the  upper  side.  Specimens  were 
id  in  other  parts  of  the  house,  and  evidently  in  a  state  of 
)or.  There  had  been  a  series  of  cold  nights,  in  which  the 
went  well  below  the  freezing  point,  and  the  house  was  dusky 
even  in  midday. 

the  20th  of  October  several  tubs,  which  had  been  placed 
ide  up  in  the  storeroom  of  the  house,  were  turned  right  side- 
n  each  a  number  of  Anopheles  were  noted  and  taken.  Then 
*  under  the  house  came  in  for  an  examination,  and  in  three 
Lrly  1,600  examples  were  taken.  The  foundations  of  the 
3  of  masonary,  forming  the  walls  of  the  cellar,  which  is  di- 
0  three  parts.  It  is  feebly  lighted  at  one  end  by  small  win- 
i  at  the  other  end  from  the  doorway.     The  mosquitoes  were- 
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•everywhere,  but  least  abundant  in  the  further  cellar  ; 
{ul  near  the  door,  as  if  they  bad  come  in  that  way. 
of  doors,  in  almost  absolute  darkness,  they  buzzed  abov 
of  bees,  when  disturbed.  Collecting  was  done  with  s 
the  ceiling,  rafters,  supporting  posts  and  side  walli 
most  plentiful  on  the  ceiling  and  rafters. 

Over  1,000  specimens  were  sent  to  me,  and  all 
Most  of  them  were  very  bright,  perfect   specimens, 
jQown,  and  most  of  them  were  very  plump.     On  dissec 
men  was  found  to  be  full  of  fatty  tissue,  with  no  food 
tary  canal  and  undeveloped  ovaries.      Pickers'  cabii 
wagon-house  and  cellar  of  tenant-house  were*  also  eza 
all  cases  the  record  was  the  same — Anopheles  by  the  hi 
well  within  bounds  to  put  the  number  actually  obsei 
buildings  at  over  5,000,  and  nearly  3,000  of  these  wc 
Just  when  they  resort  to  hibernating  quarters  is  yet 
but  it  is  probably  not  much  either  side  of  October 
grown  larvae  and  pup©  were  yet  found  after  Novem 
6tant  additions  to  the  hibernating  colony  were  made 
least. 

No  doubt  Anopheles  hibernates  in  the  adult  stage, 
only,  whenever  it  can  find  shelter  in  buildings.  Wit! 
population  of  over  2,000  in  the  house,  and  as  man 
about,  in  other  buildings,  malaria  should  be  a  pre 
here,  but  it  is  not ;  in  fact,  the  only  cases  ever  known 
brought  in  to  get  well  I 

But  where  do  they  hibernate  where  there  are  no 
cellars?    Mr.  Brakeley  answered  that  question  as  w 
them  wherever  there  is  an  overhanging  turf  or  sodba 
mint"  hole  in  a  sloping  bank  or  gully.     An  area  at 
long  and  two  miles  wide  was  thoroughly  surveyed,  and 
every  overhanging  turf  bank  Anopheles  was  found,  < 
suspended  from  the  rootlets.     In  burrows  of  small  ani 
on  a  sloping  bank,  many  were  seen  or  taken,  a  puff  or 
causing  them  to  fly  out  and  be  captured.     All  these 
sent  in  to  me,  and  all  are  females.     This  point  is  impc 
of  specimens  bred  at  about  the  same  time,  as  many 
females.     The  males  perform  their  functions  in  life  at 
impregnated  females  resort  to  hibernating  quarters,  lea^ 
to  die. 
This  hibernating  habit  has  another  important  bearing 


1^ 


,^^'AkA 


Digiti 


zed  by  Google 


EXPERIMENT  STATION   REPORT. 


575 


lancy  does  not  become  complete,  and  individuals  are  lia- 
bten  at  any  time  daring  the  winter.  This  explains  some 
Biria  developing  at  that  season,  and  usually  cited  to  show 
no  connection  between  the  insect  and  the  disease, 
dey,  in  his  notes,  from  which  I  hope  to  give  interesting 
a  future  report,  speaks  of  what  he  calls  a  "hibernation 


Fig.  82. 
ra  eOitUa,  fsmale,  enlarged.    (Prom  Howard,  Bull.  25,  n.  8.,  U.  S.  Dept. 
AgL,  DlT.  Ent.) 

is  a  method  of  resting  that  resembles,  yet  differs  from, 
.  as  the  normal  resting  position  of  the  insect  It  seems 
gs  were  all  more  closely  folded,  and  the  entire  insect 
e  surface  upon  which  it  is  resting  than  at  earlierjperiods 
on.     It  is  really  a  preparation  for  a  long,  undisturbed 
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resty  which,  under  normal  conditions,  would  last  ui 
spring.  It  is  perhaps  doubtful  if  Anopheles  leaves  it 
until  well  along  in  May,  and  it  comes  out  then  in  gi 
numbers. 

OTHER  MOSQUITOES. 

Though  the  species  of  Cvlex  and  Anopheles  are  tl 
need  practical  attention^  they  do  not  constitute  our 
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apparen 
draws  I 
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poisonous  as  that  of  Oulex  or  AnopheUs,  and  certaii 
too  rare  to  be  of  much  practical  importance.  E 
woodlands  for  its  habitation  and  horses  for  food,  a 


Fig.  33. 
Ptorophora  dUata,  laira,  pup*  and  structnnil  deUilB, 
all  yery  much  enlarged.  (From  Howard,  **  Mos- 
qoitoet."   Copyright,  HcClnre,  Phil- 
lips &  Co.,  by  perminioD.) 
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the  human  being-j  in  their  company.     On  this  point 

ithority. 

ire  immense  for  wrigglers,  and  are  at  once  recognizable 

Unlike  those  of  the  other  genera,  they  are  predaceous, 
3  scarce,  also  cannibalistic.  If  half  a  dozen  are  placed 
breeding  jar  only  one  will  remain  at  the  end  of  forty- 
I  have  tried  that  with  specimens  taken  by  Mr.  Dick- 
)ast  bank  of  the  Raritan  river,  opposite  New  Brunswick, 
men  placed  in  a  jar  with  Cidex  will  devour  every  one 

According  to  Dr.  Howard's  observations  the  small 
I  simply  swallowed  entire — the  larger  larvffi  are  seized 
anal  siphon  or  breathing  tube,  to  choke  them,  and  when 
(ease  are  devoured  to  the  head.  The  larvse  are  therefore 
compared  with  those  of  other  mosquitoes.  Mr.  Seal 
)out  1  to  1,000  of  Cidex,  where  they  occur  together. 
3  sent  me  from  time  to  time,  during  the  season,  specimens 
f  according  to  his  observations,  they  always  come  in 
filled  by  rains,  after  a  previous  drought  has  killed  of! 
and  other  predatory  insect  larvae.  It  is  obvious  that 
5gler  as  a  Psoropliora  larva  would  fall  a  ready  victim  to 

IS. 

le  is  very  short  and  the  development  exceedingly  rapid. 
«s :  *'0n  one  occasion  it  began  to  rain  on  Monday 

water  soon  collected  in  the  bed  of  a  dried-up  pond. 
t  place  there  was  a  patch  of  damp  mud  with  a  rotten 
it.  On  Tuesday  there  were  thousands  of  Culex  larvae 
;hth  of  an  inch  long,   and  a  few  PsoropJwra  about  a 

inch  long.  Pupse  of  both  forms  had  developed  by 
m  Monday  all  had  emerged.  The  development  after 
ity-four  hours  appears  to  be  proportionally  slower, 
to  the  suggestion  of  a  possibility  of  oviposition  and 
nent  in  the  egg  before  the  rain  began." 
suggestion  is  that,  while  the  larvae  undoubtedly  need 
r  development,  the  eggs  are  not  necessarily  dependent 
i  sudden  appearance  of  larvae  after  a  rainfall  sug- 
ossibility  that  mosquitoes  may  be  weather-wise  and 
s  may  be  deposited  in  the  mud,  in  damp,  dark  places, 
is  always  sure  to  collect,  as  for  instance,  under  logs, 
;.,  some  time  before  rain  actually  falls.  As  the  eggs 
ito  simply  float  on  the  surface,  there  is  no  reason  why 
lot  develop  while  resting  on  a  bed  of  mud,  from  which 
87 
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they  oould  absorb  whatever  moisture  they  mig 
were  a  necessity.'' 

Some  information  communicated  to  me  by  Dr. 

ing  Stegomyia  fasciata^  the  **  yellow-fever"  mosqui 

vations  made  by  Mr.  Brakeley  on  the  egg-laying  h 

additional  support  to  Mr.  Seal's  belief,  as  does  an 

own.     On  one  occasion  I  reached  a  seaside  hotel 

;      V  a  heavy  rain,  which  precluded  collecting  that  da] 

a  preceding  dry  period,  and  the  downpour  contir 

.  ,.    "^  *       *  tions  during  the  night     Next  day  it  continued 

'  '  sional  showerd,  but  I  tramped  the  meadows  in  gun 

.  10  o'clock.     I  found  in  a  grassy  area  about  one  ii 

' ' '  a  mere  matter  of  curiosity  dipped  up  a  small  gU 

^•^     '  prise  it  proved  to  be  swarming  with  recently-hatc 

.    J        \  none  more  than  an  eighth  of  an  inch  long,  and  th< 

"     ^  an  acre  or  more.    The  meadow  was  only  a  little  loi 

ing  roads,  and  nowhere  was  there  more  than  a  thi 
!  b  >    '  I  was  assured  that  there  had  been  no  water  befor< 

day  previously,  "and  informed  that  a  filling  up 
with  every  heavy  shower  and  lasted  several  da; 
ing  to  the  succeeding  weather.  After  three  dayj 
lessened  materially  because  it  continued  cloudy, 
then  more  than  half  grown.  It  seems  probable 
already  in  the  meadow  before  the  rain  began  and 
as  soon  as  there  was  sufficient  water  for  their  sup 
Of  (Jonychyliastes  we  also  have  one  species,  C. 
rather  a  pretty  insect — black  in  general  effect, 
markings,  and  the  last  two  joints  of  the  hind  tars 
have  an  iridescent  appearance,  and,  altogether,  it 
ait  once  as  different  from  Culex,  Only  three  speci 
Mr.  Dickerson  at  South  Orange,  and  we  know  i 
stages. 

Of  Agdes  we  have  three  species,  which  differ  § 
received  separate  generic  designations.  I  hold  tl 
for  convenience  here  and  because  they  are  all  sma 
rarely,  if  ever,  bite,  and  are  of  no  economic  imp< 
A,  fuscus  is  an  obscure,  brown  species,  very  ra 
which  a  single  specimen  has  been  bred  by  Mr.  B 
A,  sapphirhinua  is  a  beautiful  little  creature  wit 
on  the  thorax.     Mr.  Brakeley  has  taken  this  & 
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mple,  but  has  not  bred  it.  It  has  been  bred  by  others,  but 
1  no  larvae  for  study. 

vii  is  a  small  black  form,  which,  curiously  enough,  is  con- 
ew  Jersey  to  breeding  in  Pitcher  plant  leaves.  Mr.  Brake- 
ade  out  the  complete  life  history  of  this  species,  and  he  is 
o  do  this  for  any  representative  of  this  series.  It  is  the 
of  which  we  know  that  winters  in  the  larval  stage,  and 
ads  repeated  freezings  and  thawings  without  harm. 

8  are  laid  singly,  in  newly-opening  leaves  of  Pitcher  plants, 
re  there  is  water  in  them,  and  the  larvae  develop  in  the 
it  accumulates  when  the  leaf  is  fully  opened.     Interest- 

9  life  history  is  from  the  biological  standpoint,  it  can  be 
ly  referred  to  here.  It  proves,  however,  that  the  insects, 
i  they  have  the  choice,  do  not  always  seek  water  in  which 

the  ^gs,  but  recognize  a  suitable  locality  for  the  future 
mt  of  the  larva.  It  proves  also  that  freezing  temperatures 
ifficient  to  destroy  life  in  so  highly  organized  a  form  as  a 
[arva,  even  when  it  involves  absolute  exclusion  from  air  for 
able  period.  Another  marked  peculiarity  is  that  the  larva 
)endent  upon  outer  or  atmospheric  air  even  in  summer, 
that  in  laboratory  cultures,  and  Dr.  Howard  subjected  a  lot 
hat  I  sent  him  to  the  test  of  covering  the  surface  of  the 
jar  with  oil.  They  lived  unharmed  for  thirteen  days  in 
vered  water,  which  should  have  killed  instantly  any  exam- 
pting  to  get  at  the  outer  air  to  breathe  in  the  ordinary 

the  species  already  enumerated,  which  represents  all  the 
ms,  there  is  a  genus  Corethrayin  which  the  proboscis  is  not 
and  which  is  not  of  economic  importance.  Of  this  genus 
9  has  been  bred  by  Mr.  Brakely  and  myself,  from  Lahaway, 
►ved  heretofore  undescribed  and  which  has  been  named 
rakeleyi,  in  recognition  of  the  valuable  work  done  in  the 
A  increasing  our  knowledge  of  these  interesting  creatures. 

REMEDIAL  MEASURES. 

trike  the  observant  reader  that  I  have  omitted  references  to 
resting  points  in  the  mosquito  economy,  such  as  their  song, 
ral  food  aside  from  blood,  and  the  like.  This  is  not  because 
ppreciate  their  importance  nor  because  I  have  no  informa- 
ming  those  matters.     They  simply  have  no  direct  bearing 
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upon  the  practical  question  of  how  the  mosquito  i 
almost  completely  abolished.  It  will  appear  obir 
have  followed  carefully  my  discussion  of  the  sp 
calculated  to  reach  Oulex  pungens  and  sollicUans 
reach  most  AnopheUa  and  all  the  other  species  of  0 
to  be  troublesome. 

In  the  discussion  concerning  soUicUans  it  appea 
matter  of  dealing  with  the  mosquito  pest  is  not 
cases.     For  instance,  nothing  that  could  possibly 
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Tig,  84. 
Top  minnow,  Qambifia  offinU,  a  little  enlazg«d ;  nude  i 
below.    (After  Jordan  &  Ererman;  from  Howard, 
toes."  Copxrlght,  McClure,  PhlUipB  AOo.,  by  permi 

would  relieve  them  from  the  invasion  by  the  a 
though  they  destroy  absolutely  all.  possible  breedin 
town  limits.  Yet  local  work  is  absolutely  necese 
cases  and  will  repay  well  all  expenditures  made, 
should  be  intelligently  done,  else  much  of  it  wil 
treatment  of  running  streams  or  of  bodies  of  wi 
frogs  or  other  aquatic  animals  live,  or  can  be  mad 
esssary,  and   even  some  cases  absurd — particul 
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1  is  destructive  to  fish,  for  then  the  natural  checks  are 
1  and  any  lapse  or  defect  in  the  artificial  treatments  will 
greater  trouble  than  ever.  The  rational  method  is  to  assist 
ral  checks  so  far  as  may  be  and  employ  destructive  agents 
)n  permanent  works  fail  to  give  relief.  For  instance,  it  will 
ir  to  fill  a  depression  in  which  rain  water  habitually  accumu- 
h  a  load  of  sand  than  to  treat  it  with  oil  every  two  weeks 
le  summer  and  every  year  in  succession.  And  it  will  pay 
stock  a  pond  with  proper  fish  and  trim  its  banks,  to  do 
h  places  inaccessible  to  them,  than  to  spray  it  periodically - 
or  the  like. 

rst  essential  in  my  plan  of  control,  therefore,  is  to  ascertain 
atural  checks  and  the  methods  by  which  they  may  be  made 
^tive.  This  will  require  a  careful  bilogical  survey  of  the 
habitants  of  the  State,  that  I  may  be  able  to  make  definite 
ndations  as  to  just  when  matters  may  be  left  to  nature  and 
tive  work  must  be  undertaken.  It  is  this  survey  that 
a  large  part  of  the  money  appropriation  elsewhere  men- 
nd  it  will  involve  the  study  of  the  habits  of  certain  fishes 
LB  of  the  mosquito  larvae.  We  are  not  entirely  without  in- 
a  on  this  point,  as  the  following  from  Mr.  Seal  will  demon- 

Dg  the  fishes  common  to  New  Jersey  there  appears  to  be 
it  can  be  depended  on  to  become  by  a  general  distribution 
rs  of  Arwphdes  larvae.  The  sunfishes,  comprising  many 
large  and  small,  are  undoubtedly,  in  the  waters  in  which 
und,  great  destroyers  of  Cidex  larvae ;  but  it  is  doubtful 
they  are  of  much  value  in  the  case  of  AnopIideSj  as  they  are 
eeders.  Further  south — though  probably  a  summer  visitor 
ast  of  New  Jersey — there  is  a  small  species  which,  feeding 
irface  of  the  water,  is  sure  to  capture  such  larvae  as  must 
the  top  for  air.  This  is  the  little  viviparous  top-minnow 
ia  affimis)^  one  of  the  smallest  of  our  fishes,  the  largest  of  them 
ly  about  If  inches  long  and  quite  slender.  Skimming  the 
f  the  water  in  schools,  nothing  escapes  them.  During  the 
imer  two  small  artificial  ponds,  stocked  with  plants,  were 
\  by  Gambusiay  and  in  them  mosquito  larvae  of  any  kind 
n  sought  for  in  vain.  In  other  ponds,  inhabited  by  gold- 
1  OuUx  and  Anopheles  could  always  be  found. 
H.  M.  Smith,  in  charge  of  the  division  of  scientific  inquiry 
S.  Fish  Commission,  states  that  he  has  opened  large  num- 
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bers  of  Gambuda  and  found  their  stomachs  filled 
mosquito  larvae. 

*' Where  these  fishes  occur  they  exist  in  great 
may  be  found  in  water  so  shallow  it  will  just  covei 
will  follow  a  water-course  to  its  source  if  there  is 
allow  them  to  swim. 

**Dr.  L.  0.  Howard,  in  *  Mosquitoes,'  quotes  Di 
Orleans,  concerning  the  value  of  Oamtmsia  as  destrc 
and  other  larvse.  The  writer  confirms  this  value  -fro 
of  several  winters'  observations  about  Southern  cit 
experiments  at  home. 

^'In  dealing  with  Ancrpheles^  account  must  be  ta 
mental  ponds  in  our  parks  and  private  estates,  the  ( 


Fig.  35. 
Common  suDfish,  Iom  than  natural  ilze.    (After  Jordan  A 
from  Howard,  "Mosquitoes."    Copyright.  McCluj 
Phillips  &  Co.,  by  permission.) 

semi-aquatic  foliage  of  which  becomes  a  prolific  sou 
this  genus. 

*' Water  hyacinths,  reeds,  rushes  and  other  aqual 
them  from  fishes  in  general,  and  somehow  they  se< 
predaceous  insects  as  the  other  kinds  do  not,  for,  n( 
are  fishes  of  the  most  voracious  character  and  swara 
beetles  and  their  larvse.  Anopheles  can  always  be  f 
small  numbers. 

**  It  therefore  seems  probable  that  any  attempt  to 
bers  of  Anopheles  should  contemplate  the  general 
Oambusia  affinis^  and  as  it  is  a  work  which,  to  be  e 
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it  should  be  considered  whether  our  Fish  Commissions 
)t  be  media  for  their  collection  and  distribution. 
Qg  the  summer  months  Gambima  may  be  found  in  great 
in  the  salt  marshes  of  the  coast  and  in  the  ditches  and 
ponds  adjacent  to  tidal  streams  as  far  up  as  brackish  water 
The  extreme  northern  limit  for  them  is  probably  the 
I  New  York.  In  the  fall  the  aquarium  dealers  there  have 
ai^e  numbers,  probably  bought  of  boys  who  catch  and  sell 

question  of  whether  Qambu9ia  would  stand  our  northern 
ould  have  to  be  determined  by  experiment.  It  has  been 
Bited  that  some  water  plants  not  to  be  found  north  of  North 
will  not  only  withstand  the  northern  winters,  but  will 
Irive  out  other  forms  that  are  indigenous,  showing  that 
ent  is  probably  in  nature  more  often  a  matter  of  choice 
ssity. 

usia  is  rarely  found  out  of  brackish  water,  but  it  lives  and 
\  as  readily  in  absolutely  fresh  water,  as  has  been  demon- 
the  rearing  of  four  or  five  generations  of  them  in  fresh  water, 
id  small  ponds." 

kl's  communication  deals  chiefly  with  Gambmia  as  an  efiFect- 
in  controlling  Anopheles,  and  as  this  is  the  form  in  which 
.uthorities  are  most  interested,  it  is  well  to  know  that  by 
ip  channels  by  means  of  which  this  little  fish  can  get  into  all 
ich  marsh  areas  as  the  Elizabeth  port  and  Newark  meadows^ 
ortance  as  breeders  of  disease-spreading  mosquitoes  can  be 
r  reduced. 

noted  on  a  previous  page  that  wherever  the  tide  ebbed  and 
^en  if  at  ebb  only  puddles  were  left,  the  swarms  of  little  fish 
36  pools  effectively  prevented  mosquito  breeding.  As  against 
®,  sunfish  are  quite  effective  in  any  bodies  of  water  not  too 
rgrown  and  not  too  shallow  at  the  edges,  and  these  flourish 
le  State.  I  have  verified  this  again  and  again  in  ponds  and 
habited  by  them  about  cranberry  bogs,  which  would  other- 
been  excellent  breeding  places  for  mosquito  larvse. 
►re.  running  streams  and  permanent  ponds  or  water  bodies 
►t  be  treated  with  oils  or  other  material  destructive  to  fish  or 
atic  life.  Let  us  rather  foster  thfe  fish  or  even  the  frogs  and 
clearing  up  permanently  the  places  inaccessible  to  them, 
will  this  be  in  the  long  run  the  cheapest  method,  but  it  is 
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also  much  the  most  eflFective.     On  this  point  Mr.  Se 
personal  experience,  writes  as  follows  : 

*^  By  reason  of  their  adaptation  to  an  environment 
protection,  the  various  species  of  Anopheles  enjoy  a  g] 
from  destruction  by  fishes,  tadpoles,  aquatic  insects  i 
and  from  the  coal  oil  treatment,  than  do  those  that  1 

^^ Anopheles  is  the  first  to  appear  after  coal  oil  ha 
and  if  the  oil  is  not  carefully  worked  by  agitation  ai 
and  weeds  bordering  the  shallow  edges  of  ponds,  and 
tracks  holding  water  around  the  margins,  the  cha 
great  many  mosquito  larvae  will  escape  destruction." 

The  center  of  a  pond  or  stream  of  any  size  a£fo 
place  for  mosquito  larvae.  They  do  not,  or  perha] 
in  the  ripple  area. 

It  is  probable  that  more  thorough  investigation  wi 
natural  checks  of  which  we  may  take  advantage. 

A  second  part  of  my  scheme  for  controlling  the  i 
New  Jersey  is  the  destruction  of  their  natural  breedi 
as  is  possible,  and  this  involves  the  study  of  th 
for  such  destruction  under  varying  conditions.  Sc 
enough  :  the  fiUing-in  of  sunken  lots  containing  si 
cities  and  towns,  especially  in  the  outskirts,  and  th< 
ing  of  city  drains  and  gutters.  These  are  local  afiff 
left  to  the  boards  of  health  or  other  authorities,  b 
information  for  intelligent  action  should  be  placed 
succinct  form.  Drainage  of  marsh  and  swamp  area 
immense  extent  of  salt  marsh  previously  described,  i 
and,  if  we  are  to  do  away  with  the  most  troublesome 
some  treatment  of  the  latter  is  imperative. 

At  first  sight  this  problem  seems  beyond  our  po 
expenditure  of  immense  sums  of  money  ;  but  Jwk 
study  it  more  closely  it  becomes  less  formidable,  a 
many  interests,  not  only  willing,  but  anxious  to  assisi 
that  not  only  owners  of  shore  property,  but  commi 
inland,  are  involved,  and  that  it  is  a  State,  rath 
matter,  though  the  local  authorities  must  assist.  As  tl 
in  shore  resorts  are  of  immense  value  and  will  be 
times  if  the  mosquito  pest  be  controlled,  no  difficult 
experienced  in  securing  their  co-operation.  Many  o 
have  already  expended  considerable  sums  in  this 
gen^lly  good  results.      Thus,  at  Seaside  Park  ever 


juj 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT.  585 

citans  has  been  abolished  by  grading  and  filling,  so  that  in  a 
y  search  I  found  not  a  single  larva. 

tment  of  two  kinds  is  indicated  :  First,  providing  free  access 
inary  tides  to  all  parts  of  the  marshes,  and  drainage  from  areas 
.  only  at  ordinary  storm  or  spring  tides.  It  is  not  necessary  to 
he  areas  in  the  sense  of  leaving  them  permanently  dry,  though 
II  be  the  ultimate  result  when  they  are  made  habitable.  It  is 
x^eesary,  at  first,  to  do  away  with  those  stagnant  areas  whose 
don  with  the  sea  is  intermittent.  The  simplest  kind  of  ditch- 
often  all  that  is  necessary;  but  it  needs  an  investigation  to 
'here  those  ditches  should  be  and  what  areas  are  of  greatest 
Since.  Second,  filling  in  or  grading,  in  those  areas  where  only 
storm  tides  leave  pools,  which  last  until  June  or  July  and  in 
the  early  supply  is  produced  in  countless  numbers.  No 
B  of  mosquito  larvae  occur  in  such  pools,  and  breeding  is  ab- 
7  unrestrained  for  weeks.  At  Anglesea  I  found  one  such  area 
e,  which  had  become  so  reduced  that  a  single  load  of  sand 
bave  filled  it,  but  in  which  several  thousand  larvae  and  pupss 
rarming  and  from  which  had  emerged  many  times  that  num- 
idults  then  resting  on  the  grasses  around  about.  A  few  days' 
►r  one  man  with  a  shovel  and  wheelbarrow  would  have  abol- 
hat  whole  area,  material  for  the  filling  being  immediately  at 
Q  the  form  of  sand-hills.  This  sort  of  work  is  within  the 
le  of  the  communities  where  such  areas  exist,  and  owners  of 
lould,  at  the  expense  of  only  a  few  hundred  dollars,  do  away 
I  breeding  places  of  this  character  in  a  considerable  territory, 
been  already  stated  that  at  Seaside  Park  such  work  has  been 
folly  accomplished  and  the  local  supply  has  been  completely 
ted. 

mportance  of  a  material  lessening  of  the  mosquito  pest  to  the 
'  Jersey  City,  Newark,  Elizabeth  and  to  the  surrounding  towns 
rdly  be  over-estimated,  and  such  a  study  as  is  contemplated 
Novld  indicate  just  what  measures  should  be  taken  to  obtain 
arable  result. 

)  remains  a  class  of  cases  which  must  be  dealt  with  by  local 
aetimes  individual  action.  That  is  where  the  insects  breed 
barrels,  cisterns,  temporary  pools,  cesspools,  liquid  manure 
iggish  ditches  and  the  like.  These  are  not  always  amenable 
ral  treatments,  and  in  such  cases  destructive  agents  must  be 
ed. 
implest  of  these  is  petroleum,  which  may  be  either  the  crude 
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product,  the  refined  kerosene,  or  a  fuel  oil,  which  i 
either  and  equally  or  even  more  effective.  Sprayed 
of  a  pool,  it  forms  a  continuous  film,  which  is  fati 
attempting  to  lay  eggs  and  to  the  larva  coming  to  the  su 
It  remains  effective  as  long  as  the  surface  film  is  unb 
all  exposed  to  the  wind  is  apt  to  be  driven  to  one  £ 
eventually  to  the  shore,  into  the  ground.  It  requii 
newals,  therefore,  and,  as  Mr.  Seal  has  already  showi 
carefully  used  if  satisfactory  results  are  to  be  obtaine 
or  sheltered  places  it  will  afford  protection  for  a  long 
barrels  it  will  not  interfere  with  the  water  if  drawn  f 
will  not,  ordinarily,  result  in  the  death  of  fish  if  an 
pools.  It  requires  about  one  ounce  for  fifteen  squa 
surface. 

Another  material  which  has  been  used  during  the 
South  Orange  is  '*Phinotas  Oil,"  a  mixture  pr 
Phinotas  Chemical  Company,  of  New  York  City.  Ii 
cents  per  gallon,  with  special  discounts,  and  is  appli 
of  a  coarse  spray.  Its  composition  is  unknown  to  n 
from  its  effect  and  its  odor,  seems  to  contain  carbolic 
on  the  surface,  it  sinks  to  the  bottom  in  large  globuli 
a  whitish  material,  that  rapidly  turns  the  water  mL 
moments  the  globules  rise  again  to  the  surface,  bursi 
oily  film  in  every  direction.  This  milky  solution  is 
mosquito  larvee  and  to  aquatic  life  generally,  inclu 
laboratory  experiments  I  found  that  even  a  small  pi 
milky  water,  added  to  a  jar  of  mosquito  larvae,  killed 
few  minutes,  while  any  large  amounts  killed  almoe 
This  active  effectiveness  remained  for  two  weeks  anc 
longer,  but  my  tests  were  not  carried  beyond  that  poi 
be  no  question,  then,  as  to  the  killing  qualities  of  thi 
for  use  in  cesspools,  stagnant  water  areas,  manure  p 
breeding  places  generally,  there  is  nothing  better  or  ] 
cannot  be  employed  in  rain  barrels  or  cisterns,  where 
be  used  for  domestic  purposes.  Nor  is  it  advisable  \ 
fish,  for  if  these  be  destroyed  with  the  predatory  im 
dependence  upon  artificial  checks  becomes  absolute,  i 
to  make  timely  applications  will  result  in  mosquito 
than  ever. 

Of  course,  the  question  whether  all  this  is  really  p 
be  Afiked  at  once.     I  have  no  doubts  in  the  matter  r 
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ifl   borne    out    by  those  who  have   studied  the  subject 

Dr.  L.  0.  Howard,  from  whose  work  on  mosquitoes  most 

lustrations  here  used  have  been  obtained,  is  quite  emphatic 

point,  and  quotes  approvingly  a  statement  that  there  seem& 

no  more  reason  for  enduring  the  mosquito  scourge  than  in 

smallpox  to  ravage  communities,  as  it  used  to  do  before  the 
Jenner." 

mg  Island  an  area  embracing  70  square  miles  has  been  under 
it  during  the  summer  of  1901.  A  large  area  of  marsh  land 
claimed  "  in  the  vicinity  of  Boston  in  1900.  In  Connecticut, 
informed,  a  considerable  territory  along  Long  Island  Sound 
1  made  habitable  by  destroying  mosquito  breeding  places. 
k  done  at  and  near  Havana  by  the  Marine  Hospital  Service- 
1  remarkably  efficient,  and  good  results  seem  to  have  been 

on  Staten  Island  by  Dr.  Doty. 

empt  has  been  heretofore  made  to  clear  a  State  of  these  pests, 
lany  local  attempts  are  now  under  way  that  it  becomes  im- 
to  show  just  what  can  and  what  cannot  be  done  by  such 

ot  wish  to  be  understood  as  attempting  the  destruction  of  the- 
>e8  in  the  State  of  New  Jersey  with  an  appropriation  of 
or  any  other  sum. 

I  to  be  understood  as  claiming  that  with  such  an  appropria* 
ill  be  possible  for  me  to  make  such  a  study  of  the  subject  as- 
>le  me  to  present  a  consistent  plan  of  action,  which  will  show 
t  can  be  done  by  the  individual,  the  local  community  and 
5 — a  plan  which  will  attain  the  result  slowly  or  rapidly,  in 
>n  to  the  energy  or  listlessness  with  which  it  is  carried  out,. 
::h  will  prevent  discouragements  and  failures  due  to  attempts 
ipUsh  the  impossible.  All  this  I  believe  may  be  done,  and  I 
no  reason  why,  inside  a  decade.  New  Jersey  mosquitoea 
iOt  be  reduced  to  such  a  point  as  to  be  practically  unnoticed, 
oation,  be  it  noted,  is  not  claimed.  The  plan  contemplates 
nt  relief,  based  upon  intelligent  activity,  along  well-defined 
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'Jxcellency  Franklin  Murphy,  Governor  of  the  State  of  New 
zy: 

have  the  honor  to  submit  herewith  the  Twenty-third  An- 
ort  of  the  New  Jersey  State  Agricultural  Experiment  Sta- 
required  by  the  law  establishing  the  Station,  which  was 

March  10th,  1880,  and  which  is  chapter  CVI.  of  the  laws 
ear. 

DAVID  D.  DENISE, 

President. 
•RUNswiCK,  N.  J.,  November  29th,  1902. 


Excellency  Franklin  Murphy,  Governor  of  the  State  of  New 

n  compliance  with  an  act  of  Congress,  approved  March  2d, 

i  with  an  act  of  the  L^slature  of  this  State,  approved 

h,  1888,  I  beg  leave  to  submit,  on  behalf  of  the  Trustees  of 

:)ollege  in  New  Jersey  maintaining  Rutgers  Scientific  School, 

Jersey  State  College  for  the  benefit  of  Agriculture  and 

Arts,  the  Fifteenth  Annual  Eeporii  of  the  operations  of  that 

nt  of  the  College  which  has  been  organized  in  accordance 

act  of  Congress,  and  is  known  as  ^^The  State  Agricultural 

Experiment  Station." 

AUSTIN   SCOTT, 

President 
►RUNSwiCK,  N.  J.,  November  29th,  1902. 
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rHAX,    .      .  Shiloh.  Gbobgb  B.  Db  Camp,  .  .  Boseland. 

L,  MMonyille.  Otbub  B.  Cbaxx,    .  OsldweU. 

raBBSBIOMAI.  DISTBICT.  BIOHTH  OOKOBBBBIONAI*  DISTBICT. 

^  Pres.,  .      .  Freehold.  Gbobgb  Dobbb,    ....  Bast  Oraoge. 

New  Bmnswlck.     Iba  C.  Xtlbubn,     .  South  Orange. 

OVeBBBBIONAI.  DISTBICT.  KIKTH  COKeBXaSIOlfAL  DISTBICT. 

[AX,  V.  Phml,  Pennington.  Ryxibb  J.  Wobtbkdtxb,       .  Jersey  City. 

.  Fattenboig.  Lucius  F.  Doxohob,  M.D.,  .      Bayonne. 

rOBBBSIOXAL  DISTBICT.  TXNTH  C0XOBB88IOXAI«  DISTBICT. 

...      Belyldere.  Joxx  B.  Wtt.tjams,    .  .  New  Durham, 

n,   .      .       .  Hilton.  PxTLip  M.  Bbbtt,  .  Jersey  City. 

STAFF. 

D  B.  V00BHBB8,  SaD.,    .       .    Diiector. 

8.  I7PBON,  A.1C.,     .  Chief  Clerk ;  Secretary  and  Treasorer. 

L  WHTTAKBB,    ....    Stenographer  and  Typewriter. 
IKBa,  A.M.,  JOHN  B.  SBCITH,  ScD., 

Chief  GhemlsL  Entomologist, 

r,  M.Sa,  ALVA  T.  JORDAN,  B.Sa, 

Associate  Chemist  Assistant  In  Horticoltnre. 

I.KN,  B.Sa,  CI^RENCE  B.  LANS,  B.Sa, 

Assistant  Chemist.  Assistant  In  Dairy  Hosbandry. 

ElBSKBY,  JACOB  O.  LIPICAN,  A.M., 

Labozatory  Assistant.  Boll  Cbemlst  and  Bacteriologists 

HABBY  W.  WILLIAMS,  .       .       .    Janitor. 

CULTURAL  COLLEGE  STATION.    ESTABLISHED   1888. 

BOARD   OF   CONTROL. 

The  Board  of  Trustees  of  Bntgeis  College  in  New  Jersey. 

BOUTIVB  OOMMITTBB  OF  THB  BOARD. 

PX.D.,  LKD.,  President  of  Bntgeis  College,  Chairman,     .      .  New  Branswlck. 
.  BOOKSTAVBB,  LL.D.,        ....    24  Bast  Mth  Street,  New  York  City. 

7, New  Brunswick. 

Troy,NewYork. 

EUPP., New  Brunswick. 

EBT,  Jb., Helmetta. 

STAFF. 

JRHBKH,  ScD. Director. 

r,  PicD., Biologist. 

fTED  SC.D., Botanist  and  Horticnlturist 

,  8cJ>., Bntomologlst. 

KY,  M.8a,  .       .       . ' Field  Assistant 

N,  A.M. Disbursing  Clerk  and  Librarian. 

DBKB, Stenographer  and  Typewriter. 

THB  OOIJiBaB  FARM, 
the  College  glTe  the  Stations  the  use  of  seven  acres  of  land  for  experiments  Id 
lotany,  and  the  remainder  ot  the  flam  (90  acres),  well  stocked  and  equipped,  Ibr 
Irying.   The  Income  firom  the  dairy  pays  fbr  the  labor  and  maintenance  of  the 
>r  dairy  experiments. 
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TREASURER'S  REPORT. 


Upson,  in  account  with  the  New  Jersey  State  Agricultural 
;  Station,  November  1st,  1901,  to  October  31st,  1902. 

PROPRIATION  FOR  SALARIES  AND  EXPENSES. 

RECEIPTS. 

rreasurer $15,000  00 

PAYMENTS. 

pay  of  Chemists  and  Assistants $10,029  12 

the  Board  of  Managers 55  15 

242  27 

172  38 

122  98 

2  00 

192  54 

ity  and  Water '. .  228  78 

Expenses  965  31 

eding  Experiment  Expenses 1,013  14 

•ess  and  Cartage 76  50 

ilecting  Samples  of  Fertilizers 327  63 

:penses   - 115  69 

ings.  Repairs  and  Improvements 727  18 

23  09 

oks  1)1  24 

Ixpenses   15  00 

$15,000  oa 

V.TION  FOR  CARRYING  OUT  THE  PROVISIONS  OP  "AN 
)NCERNING   THE   REGULATION   OF   THE    SALE   OF 
ICENTRATED  COMMERCIAL  FEEDINCi  STUFFS." 

RECEIPTS. 

treasurer $3,000  00 

PAYMENTS. 

pay  of  Chemists  and  Assistants $2,172  27 

1  05 

Mttings,  Apparatus  and  Supplies 671  67 

lecting  Samples  of  Feeding  Stuffs 155  01 

$3,000  00* 
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xvi  TREASURER'S  REPORT. 

APPROPRIATION  FOR  PRINTING  BUI 

RECEIPTS. 

From  State  Treasurer 

PAYMENTS. 

For  Printing  Bulletins 

SPECIAL  ALLOWANCE  BY  THE  GOVERNOR  F 
APPROPRIATION  FOR  CARRYING  OUT  THl 
"AN  ACT  TO  PROVIDE  FOR  AN  INVESTIGAl 
UPON  THE  MOSQUITO  PROBLEM,  IN  ITS  B 
SANITARY,  AGRICULTURAL  AND  OTHER  IIS 
STATE." 

RECEIPTS. 

From  State  Treasurer 

PAYMENTS. 

Compensation  of  Assistants 

Labor    

Postage  

Laboratory  and  Incidental  Supplies 

Freight  and  Express 

Traveling  Expenses 

Reference  Books  and  Papers 


The  Auditing  Committee  of  the  Experiment  St 
the  accounts  of  the  Treasurer  of  said  Station,  ai 
correct. 

JOHX  E.  r 
GEORGE  E 
J 
New  Brunswick,  N.  J.,  January  16th,  1903. 
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FINANCIAL  STATEMENT. 


The  Trustees  of  Rutoebs  Ck>LLBGE 

FOB 

r  Jebsey  State  Agbicultubal  College  Expebiment  Station 

IN  account  with 

The  United  States  Appbopbiation,  1901-1902. 

:rom  the  Treasurer  of  the  United  States  as  per  appropria- 
fiscal  year  ending  June  dOtb,  1902,  as  per  act  of  Congress 
d  March  2d,  1887 |15,000  00 

$9,580  00 

953  51 

ons 1,506  93 

and   Stationery 268  68 

and  E}xpres8 82  61 

ght  and  Water 279  15 

Supplies 56  37 

ants  and  Sundry  Supplies 160  90 

•8    ; 156  41 

Stuffs 154  62 

620  13 

aplements  and  Machinery 104  00 

&  and  Fixtures 228  94 

Apparatus 204  22 

k 

:  Expenses  383  66 

at  Expenses  171  20 

and  Repairs 88  67 

►tal $15,000  00 

indersigned  duly  appointed  auditors  of  the  corporation,  do  hereby 
we  have  examined  the  books  and  accounts  of  the  New  Jersey  State 
Ck>llege  Experiment  Station  for  the  fiscal  year  ending  June  30th, 
e  have  found  the  same  well  kept  and  classified  as  above,  and  that 
for  the  year  from  the  Treasurer  of  the  United  States  are  shown  to 
5,000,  and  the  corresponding  disbursements  $15,000,  for  all  of  which 
lers  are  on  file,  and  have  been  by  us  examined  and  found  correct, 
no  unexpended  balance. 

irther  certify  that  the  expenditures  have  been  solely  for  the  purpose 
the  act  of  Congress  approved  March  2d,  1887. 

Signed,  AUSTIN  SCOTT, 

EDWARD  B.  VOORHBBS, 

Auditors. 
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REPORT  OF  THE  DIRECTOR. 


iws,  both  State  and  national,  which  provide  for  Agricultural 
tent  Stations,  have  for  their  purpose  the  establishment  of 
)ns  which  sha.ll  serve  the  public  mainly  in  the  following 
is : 

to  protect  the  fanner  in  the  purchase  of  commercial  fertilizers, 
ated  feeds,  and  other  materials,  whose  composition  and  value 
e  readily  discerned  by  visual  inspection  ;  second,  to  give  the 
ach  information  as  science  may  offer  in  reference  to  the  pur- 
d  economical  use  of  these  materials ;  and  third,  to  conduct 
Bntific  investigations  of  soils,  crops,  animals,  insects,  plant 
etc.,  as  may  result  in  the  establishment  of  new  facts  and 
»,  which  may  not  only  be  of  service  in  the  farming  and  re- 
lustries,  but  also  add  to  the  sum  of  our  knowledge.  The 
the  results  of  the  work  of  Agricultural  Experiment  Stations 
refore  be  regarded  as  both  direct,  or  immediately  useful  to 
I  class,  and  indirect,  or  useful  to  the  entire  community, 
^l  the  dependence  of  all  classes  upon  agriculture,  the  basic 

the  staff  of  scientific  workers  of  the  State  Station  are  more 
ily  occupied  with  the  work  of  inspection,  the  results  obtained 
^e  been  of  more  immediate  value  to  the  farming  public  than 
the  College  Station,  whose  oflScers  are  more  largely  engaged 
'  scientific  investigations.  The  relative  value  of  the  two  lines 
3an,  however,  hardly  be  compared  on  a  commercial  basis,  as 
the  results  of  a  single,  purely  scientific  investigation  may 
[y  have  a  broader  application  in  actual  practice,  and  be  of 
alue  than  work  which  is  of  immediate  interest.  The  results 
shed  are,  however,  complimentary,  and  thus  more  useful  to 
al  public  than  if  only  one  of  the  lines  of  work  were  pursued; 
lemands  of  those  who  need  immediate  help  are  satisfied, 
the  same  time  new  facts  are  secured  and  new  principles 
ed,  upon  which  the  success  and  progress  of  the  industry 

(8) 
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4  NEW  JERSEY  STATE  AGRICULTUR 

must  depend.  That  the  objects  and  purposes  in  the 
of  the  institutions  have  been  closely  adhered  to  in  t 
past  year,  is  made  abundantly  evident  in  the  reports 
officers  herewith  submitted. 


Analyses  of  Oommerolal  FertUisers. 

A  change  in  the  method  of  securing  samples  of  fert 
by  the  appointment  of  an  officer  of  the  Station  as  im 
of  county  inspectors,  was  adopted,  and  has  given  gre 
it  is  an  improvement  over  the  old  method  in  two  direci 
that  the  work  of  inspection  is  completed  earlier  in  tl 
second,  the  single  inspector  making  this  work  his  wh< 
to  secure  more  complete  representation  of  the  varioi 
the  market. 

The  chemists  report  this  year  the  analyses  of  399  sc 
plete  fertilizers,  26  samples  of  ground  bone  and  48  san 
laneous  products,  a  total  of  473  samples,  an  increase 
of  25  per  cent,  in  the  number  of  brands  examinee 
been  no  cases  of  direct  adulteration  discovered,  thoi 
number  of  brands  where  wide  variations  from  the 
shown,  due  undoubtedly  to  imperfections  or  carelessn 
of  manufacture.  The  cost  of  manufacture  and  s 
slightly  from  that  shown  to  be  the  average  in  previ 
the  average  cost  of  plant-food  is  but  little  higher. 

There  are  also  reported  the  analyses  of  60  samples  < 
tilizing  materials,  20  special  mixtures  and  3  home  i 
number  of  analyses  of  standard  materials  required 
identical  with  those  reported  last  year ;  the  decrease 
of  analyses  of  this  sort  in  the  past  few  years  is  in 
the  result  of  the  education  of  the  farmer  by  the 
matter  of  how  to  purchase  plant-food,  which  in  its 
was  a  prominent  line  of  investigation,  and  from 
of  direct  value  has  been  probably  of  greater  useful 
other  one  line  of  liie  Station's  work.  The  progressiv* 
educated  ;  he  knows  that  in  the  purchase  of  fertilizers 
not  upon  the  name  of  the  manufacturer  or  his  brand 
kind,  the  quantity  and  the  quality  of  the  plant-fo< 
that  are  furnished. 

The  Station  has  also,  as  a  result  of  its  studies  of  tl 
of  the  various  soils  and  crops  chiefly  by  means  of  fie 
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rtilizers,  been  able  to  give  the  farmer  information  as  to  the 
e  requirements  of  the  various  crops ;  hence,  with  positive 
tion  concerning  what  constitutes  fertilizers,  and  more  or  lees 
)  ideas  as  to  the  probable  needs  of  his  crops,  the  farmer  has 
led  his  ''hit  or  miss"  methods  of  purchase  and  use,  and  has 
[  a  more  reasonable  mode  of  procedure.  He  is  now  guided 
underlying  principles  which  are  involved,  and  as  a  result  of 
lution  in  methods,  his  purchases  are  direct  from  the  manu- 
s,  eiliier  as  raw  materials,  or  mixed  according  to  formulas, 
lis  judgment  dictates  as  best  suited  for  his  conditions, 
samples  of  miscellaneous  products  include  many  substances 
imposition  is  not  definite,  and  the  object  of  the  analyses  is 
rmine  their  usefulness  as  soil  amendments,  or  as  direct  ferti- 
In  many  cases  wastes  are  discovered  which  are  valuable  and 
great  service  in  the  locality  in  which  they  are  found. 

AnalysMi  of  Conunendal  Feeds. 

rrying  out  the  provisions  of  the  law  requiring  an  inspection  of 
rated  feeds,  the  Station  has  adopted  a  broad  view  of  it,  and 
[y  has  included  in  its  work  the  products  which  required 
on,  but  has  made  a  chemical  study  of  the  two  staple  feeds, 
t>ran  and  corn  meal,  in  order  to  determine  chiefly  the  varia- 

their  composition  and  feeding  value. 

le  carrying  out  of  this  work,  the  analyses  of  595  different 
I  were  required.  These,  together  with  a  very  complete  and 
I  study  of  the  various  kinds  and  classes  of  feeds,  were  pub- 
in  Bulletin  No.  160.  In  fact,  the  bulletin  is  a  complete 
aph  on  the  subject  of  commercial  concentrated  feeding  stuffs, 
ition  in  this  work  furnishes  farmers,  dealers  and  manufac- 
^th  definite  information  in  regard  to  the  composition  and 

value  of  the  different  materials  on  the  market.  This  work, 
lieved,  is  of  the  highest  importance,  though  the  continuation 
etailed  a  study  of  it  will  not  be  required  in  future,  as  that 

published  will  be  sufficient  for  some  time  to  come, 
le  course  of  the  inspection  early  in  the  year,  a  number  of 
IS  materials  were  discovered,  which,  though  sold  as  feeds,  are 
y  termed  ''feed  substitutes."  The  very  great  importance,, 
>  the  producers  of  genuine  articles  and  to  consumers,  of  a 
dge  of  the  character  and  composition  of  these  materials,  was 
krent  that  their  investigation  was  rapidly  prosecuted,  and  the 
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results  published  at  once  in  Bulletin  No.  156.  Forti 
feeders  of  the  State,  very  little  evidence  was  found  of  1 
spurious  articles  in  the  making  of  mixtures,  and  ve 
the  distribution  of  the  bulletins,  the  manufacturei 
objectionable  of  the  articles  removed  this  business  1 
The  multiplication  of  products  suitable  for  feed,  due 
and  improvement  in  manufacture,  makes  the  constc 
of  the  character  here  reported  of  very  great  service, 
standpoint  of  protection  and  of  education. 

The  very  large  amount  of  work  involved  in  the 
analyses  of  fertilizers  and  feeds  is  only  possible  I 
gradual  improvement  in  the  methods  of  analyses,  wh 
ally  shortened  the  time  required  for  many  determi 
work  is  of  the  highest  importance,  and  the  chemist 
time  to  such  study. 

Cheniioal  Investications. 

In  addition  to  the  work  of  the  laboratories  as  alreac 
investigations  involving  the  chemical  analyses  of  nui 
of  experimental  crops  have  been  made.  The  farm  < 
analyses  are  those  obtained  in  experiments  designate 
adaptability  and  usefulness  for  our  conditions,  and 
either  additions  to,  or  as  subtitutes  for,  crops  now  r^ 

Plant  Nutrition* 

Other  scientific  investigations  which  required  a  ct 
called  for  the  analyses  of  294  samples.  These  invei 
for  their  object,  a  study  of  the  relative  value  of  tl 
different  materials,  the  changes  and  losses  that  occur  i 
of  yard  manure,  the  value  of  the  constituents  in  the  i 
carefully  and  when  wastefully  handled,  and  the  rel 
the  constituent  nitrogen  in  these  manures  as  compi 
forms  in  artificial  materials.  Naturally,  in  investi^ 
sort,  positive  facts  cannot  be  obtained  without  subject 
in  the  process  of  the  experiment  to  a  rigid  exam 
analyses  must  include  the  soil,  the  manure  and  the 
work  must  continue  until  such  a  number  of  crops 
eluded,  and  seasons  covered  as  to  provide  for  the  V2 
to  occur.  This  work  also  permits  the  further  stu 
losses  of  nitrogen  contained  in  soils  and  in  manures,  di 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT.  7 

^orable  organisms  that  may  exist  in  them.  The  results  thus 
ined  are  very  striking,  and  show  the  losses  that  are  liable  to 
L  the  present  methods  of  use  of  farm  manures,  though  they 
prove  that  the  losses  are  entirely  due  to  their  careless  use. 
y  great  and  far-reaching  importance  of  a  study  of  these 
and  of  the  chemical  and  biological  relations  of  soils,  con- 
3  wisdom  of  the  managers  in  establishing  a  laboratory  for 
iy  of  such  relations.  Its  first  report  is  incorporated  here- 
[n  connection  with  the  careful  and  required  laboratory  studies 
t  nutrition,  field  experiments  were  also  carried  out  to  study 
tive  effect  of  nitrate  of  soda  as  a  source  of  nitrogen,  and 
No.  157,  entitled  '*  Field  Experiments  with  Nitrate  of  Soda 
:et  Garden  Crops,''  was  published. 

Soil    Chemistry  aad   Baoterloloffy. 

investigations  included  a  preliminary  examination  of  the 
soils  of  South  Jersey,  a  study  of  the  losses  of  nitrogen  from 
s  inoculated  with  pure  cultures  and  with  mixtures  of  bac- 
id  the  individual  peculiarities  of  the  different  organisms.  In 
y  of  the  morphology  of  denitrifying  bacteria,  four  organisms 
elated,  the  first  one  of  which  is  distinct  from  any  hitherto 
d,  and  was  named  Bacillus  New  Jersey.  Another  one  resem- 
.  New  Jersey,  and  yet  possessing  some  marked  differences, 
sed  as  a  variety  of  it  and  called  B.  New  Jersey  variety.  The 
^o  are  symbiotic,  that  is,  destroy  nitrates  with  the  liberation 
»us  nitrogen  only  when  growing  together, 
tudies  in  the  ph3rsiology  of  denitrification  included  observa- 
the  conditions  of  denitrification,  particularly  as  to  the  organic 
nds  best  suited  to  the  denitrifying  organisms  for  the  destruc- 
nitrates.  The  amounts  of  nitrate  nitrogen  transformed 
;anic  combinations,  and  the  amounts  set  free  were  deter- 
md  attempts  made  to  determine  whether  denitrifying  bacteria 
er  certain  conditions  also  fix  atmospheric  nitrogen, 
chemical  work  involved  required  in  all  about  200  nitrogen 
aations  and  about  125  determinations  of  volatile  matter  in 
b  soils  and  450  nitrogen  determinations  of  cultures  and  culture 
s. 
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HORTIOnLTUBB. 

In  this  department,  the  field  work  is  materially 
year  to  year,  as  the  various  varieties  of  fruits  com* 
The  season  was  not  favorable  for  blackberries  and  i 
very  favorable  for  tree  fruits.  Large  crops  of  chen 
peaches  were  obtained,  and  the  influence  of  the  diffei 
manuring  is  becoming  more  apparent  each  year ;  a 
varieties  of  pears  and  apples  also  came  into  bearing  f( 
this  year,  though  differences  due  to  different  treatm 
observable.  The  very  great  advantage  of  a  caref 
varieties  of  asparagus  is,  however,  very  marked  agadi 
Palmetto  showing  a  greater  resistance  to  disease,  and 
yield  than  any  other  variety,  though  the  treatment  y 
each  case.  Experiments  on  the  irrigation  of  aspan 
fruits  were  continued,  and  the  results  prepared  f< 
Experiments  in  the  forcing-houses  have  been  cont 
learn  what  crops  are  best  adapted  for  commercial  pur] 
the  methods  of  manuring  and  treatment  best  adapted 
far  tomatoes,  cucumbers,  lettuce,  cauliflower  and  b 
shown  to  be  well  adapted  for  the  purpose,  thougl 
cucumbers  are  much  more  profitable  than  the  others, 
fertilization  adopted  has  been  shown  to  be  superior  to 
though  the  method  of  use  of  the  manure  is  an  import 

DAIRY  HUSBANDRY. 

In  this  department  of  the  Station  work,  the  studj 
bility  and  usefulness  of  various  forage  crops,  and  of 
soiling  system  for  the  dairy,  have  been  continued.  ] 
the  results  of  the  experiments  with  the  growth  and 
various  forage  crops  have  been  published  ;  Bulletin  N 
*' Soiling  Crop  Experiments,"  has  created  a  very  mai 
the  part  of  farmers  in  this,  as  well  as  in  other  States, 
improvement  in  the  dairy  farm  practice  of  the  State  ie 
able  as  a  result  of  the  Station's  experiments  along  t 
the  past  few  years.  The  field  experiments  in  the  gr 
crimson  clover  and  cow  peas,  and  their  use  as  subt 
feeds,  were  continued,  and  the  results  published  in  Bi 
entitled  ** Alfalfa,  Cow  Peas  and  Crimson  Clover  as 
Purchased  Feeds.    Home-Grown  Protein  versus  Purcl 
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>f  work  has  for  its  object  the  encouragement  of  the  growth 
number  of  legumes,  or  protein  crops,  which,  if  made  into 
d  with  com  silage,  the  great  carbohydrate  crop,  wiU  reduce 
>r  the  purchase  of  protein  feeds.  The  results  of  the  experi- 
wedf  for  example,  that  when  milk  is  worth  $1  per  hundred, 
om  feeding  home-grown  rations,  rather  than  those  which 
le  purchase  of  protein,  amounted  to  about  $2  per  cow  per 
d  also  that  home-grown  crops  could,  with  this  price  for 
dlized  in  the  dairy  at  a  greater  profit  than  could  have  been 
)m  selling  them  at  the  market  prices.  These  points  are  of 
est  in  our  dairy  sections  particularly,  and  if  observed  will 
>nly  in  causing  larger  direct  profits  from  feeding,  but  in  the 
mt  of  the  soil,  and  consequently  increased  crops, 
^riments  conducted  to  determine  the  advantages  of  top- 
i  nitrate  of  soda  for  the  early  and  summer  forage  crops, 

and  millet,  showed  the  very  great  advantage  and  profit 
hod  of  practice. 

a  and  its  equipment,  which  make  these  experiments  pos- 
not,  as  many  believe,  belong  to  the  State,  but  are  the 
d  Rutgers  College  and  loaned  to  the  Station  for  experi- 
irposes.  The  farm  must  therefore  be  self-supporting ; 
products  of  the  dairy  are  sold.  This  situation  is  taken 
of  in  order  to  study,  not  only  the  economical  production  of 
also  the  problems  connected  with  its  preparation  and 
'or  the  retail  trade.     The  actual  data  thus  obtained  are 

useful  in  showing  the  necessary  losses  and  expenses 
Q  handling  and  selling  milk,  and  the  relative  advantages 
lesale  and  retail  disposal.  A  report  of  the  operations  of 
1  considerable  detail,  together  with  a  financial  statement, 
ch  year  to  the  Board  of  Trustees  of  the  College,  and  it  is 
;  the  data  contained  in  these  reports  may  be  arranged  for 
1. 

States  the  Experiment  Farm  is  owned  and  the  equipment 
)y  the  State,  and  the  expenses  of  carrying  out  the  experi- 
i  entirely  from  the  funds  specially  appropriated  by  the 
I  not  necessitating  close  business  methods  in  the  sale  of 
n  order  to  meet  the  expenses.  Where  the  farm  is  sup- 
its  income,  as  here,  it  would  seem  that  the  State  might 

special  appropriation  for  its  more  complete  equipment  in 

it  may  serve  a  better  purpose  as  an  object-lesson  in  all 
Ins  to  modern  practice  to  the  farmers  of  the  State,  who 
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now  regard  it  as  of  great  practical  service.  Visits 
parts  of  our  own  State  and  from  other  States ; 
interested  in  the  same  things,  and  a  better  equipi 
in  machinery  than  the  farm  can  aSord  from  its  o 
add  materially  to  the  value  of  this  feature  of  the  Si 
regarded  as  the  one  of  most  direct  value  to  the  pra 
Where  the  sole  purpose  of  the  farm  is  for  instru 
the  line  of  experimentation  should  not  be  influ( 
considerations,  notwithstanding  the  many  advant 
experiment  farm  conducted  on  a  business  basis,  ai 
out. 

BIOLOGY. 

In  this  department  the  work  of  the  Biologist  in 
tions  connected  with  oyster  culture,  which  was  b< 
been  continued.  The  principal  need  of  those  eng 
industry  is  a  method  of  raising  seed  oysters  that 
certain  in  its  results.  In  the  first  report  special  a 
to  the  early  development  of  the  oyster  egg  befoi 
hatching  to  the  swimming  fry.  In  this  year's  re 
ceeding  stage  of  development  has  received  attention, 
preceding  the  fixation  of  the  spat.  Therefore,  d 
particular  attention  was  given  to  the  comparison  ol 
ent  varieties  of  oysters  in  regard  to  their  powei 
Contrary  to  anticipation,  it  was  found  that  ^'Soutl 
duced  fry  of  stronger  viability  than  any  other  oysl 
tion  was  also  given  to  tank  culture  of  the  fry,  h\ 
subject  is  the  ultimate  goal  of  the  studies,  and 
attention  until  after  the  determination  of  the  eSec 
temperature  and  salinity  of  the  water  on  the  conts 

The  report  of  the  Biologist  also  contains  records 
and  autopsies  of  tuberculous  cows,  the  last  of  the  1 
for  eight  years  under  observation  and  experiment. 
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BOTANY. 

year  1902,  the  work  in  the  Botanical  Department  has  been 

nded  between  experiments  upon  the  tritd  grounds  and  in 

louse. 

me  and  attention  have  been  given  to  the  breeding  of  truck 

plemented  with  variety  testing.     Thus  the  crossing  between 

iderson ''  and  ''  Burpee  "  dwarf  lima  beans  has  progressed, 

^ginnings  of  new  sorts  are  in  sight  that  combine  important 

In  this  work  a  number  of  crosses  that  are  climbers  have 
>  thus  giving  rise  to  pole  sorts  that  may  prove  of  value. 
;gplants,  the  present  season  has  been  occupied  with  the 
a  cross  between  the  **  Long  Purple  "  and  the  *'  New  York 
"  with  liie  result  that  this  new  and  somewhat  bell-shaped 
superior  to  any  of  a  large  number  of  standard  sorts  that 
Q  for  comparison. 

rk  in  breeding  tomatoes  has  gone  on  in  both  field  and 
3,  with  additional  hope  of  gaining  a  combination  that  will 
8  with  but  few  seeds,  and  a  high  quality  of  flesh. 
g  for  a  smooth  (spineless)  cucumber  is  in  progress.  Last 
cross  was  secured  between  the  *' Telegraph" — ^a  variety 
e  for  its  length  and  seedlessness — ^and  a  celebrated  Aus- 
(Znaim)  that  has  fruited  in  the  field,  and  may  prove  an 
I. 

ling  sweet  com,  a  pink  sort  has  been  nearly  established 
*  Black  Mexican  "  and  "  Egyptian,"  though  further  work 
1  is  still  needed  to  give  uniformity  to  the  number  of  rows 
and  other  desirable  features  of  a  distinct  breed, 
ie  work  has  been  continued,  particularly  in  the  green- 
b  has  been  determined  that  mildew  has  an  effective  remedy 
e  emulsion.  It  still  remains  to  establish  the  most  economi- 
1  of  applying  the  mixture.  A  study  is  being  made  of  the 
favoring  the  growth  of  mildew  under  glass, 
lente  with  dodder  and  other  parasitic  plants,  as  broom- 
ilso  in  progress. 

tions  as  to  the  prevalence  of  asparagus  rust  have  been 
ugh  the  season,  and  by .  correspondence  with  other  Station 
ome  additional  facts  as  to  its  habits  have  been  obtained. 

No.  151,   **Bean  Diseases  and  Their  Remedies,"   waa 
this  department  during  the  year. 
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ENTOMOLOGT. 


The  principal  work  of  the  season  was  the  begin 
gation  of  the  mosquito  problem,  and  excellent 
already  obtained,  which  promise  the  ultimate  8u< 
The  facts  ascertained  concerning  the  salt  man 
deemed  so  important  that  Special  Bulletin  «*  T  "  ^ 
The  other  lines  of  work  have  not  yet  advanced  h 
final  reports  possible. 

The  occurrence  of  Brood  XXII.  of  the  Perio 
opportunity  to  fix  its  distribution  in  the  State,  an 
known  to  occur  in  New  Jersey  have  now  made 
during  the  period  which  the  Entomologist  has 
summary  of  their  distribution  is  contained  in  his  : 

The  results  of  the  work  in  the  experiment  ore 
and  published  in  Bulletin  No.  155.  The  rose  seal 
so  as  to  become  injurious,  the  results  of  the  s 
ments  made  were  published  in  Bulletin  No,  159. 
winter  and  early  spring,  the  applications  of  lim< 
in  orchards  infested  with  the  San  Jos^  scale  wei 
part  directed,  and  the  effects  of  the  wash  were 
throughout  the  summer.  The  results  of  these  obc 
with  those  of  experiments  in  other  States,  were  pr 
No.  162,  issued  in  October. 

Numerous  inspections  of  nurseries  and  orchai 
all  sections  of  the  State,  and  there  is  no  county 
visited  at  some  period  of  the  year  in  an  offici 
Entomologist. 

The  usual  lines  of  current  work,  such  as  h 
investigating  local  outbreaks,  determining  the  d 
complained  of  and  suggesting  remedies,  occupies 
remained.  The  collections  of  the  department  co 
and  in  their  care,  Mr.  E.  L.  Dickerson,  assistant 
mologist,  gives  material  aid.  Several  cases  have 
exhibition  in  the  State  museum  at  Trenton. 
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FABMHRS*  MBBTING-S. 

»rk  of  the  Station  is  not  limited  to  scientific  investigations 
^  experiments.  It  aims  as  far  as  possible  to  carry  the 
!  the  work  to  the  farmer  in  the  field,  and  as  in  the  past, 
)flBcers  of  the  Station  have  been  present  at  meetings  of 
liroughout  the  State.  Owing  to  the  advances  in  the  thought 
I  of  the  farmer,  this  requires  more  time  and  work  on  the 
be  officers  than  heretofore.  The  Station  also  serves  as  a 
f  information,  not  only  in  matters  pertaining  directiy  to 
but  in  many  other  matters,  only  indirectly  connected  with 
but  of  interest  to  the  general  public. 

EQUIPMBNT. 

rious  departments  are  well  supplied  with  the  needful  scien- 
iances  and  apparatus.  Many  new  pieces  of  apparatus  are 
required  in  order  to  do  advanced  work. 
t)rary  is  well  supplied  with  the  important  technical  works, 
periodicals  and  journals,  connected  with  the  science  of 
re,  and  many  additions  are  annually  made.  Much  progress 
been  made  during  the  year  in  securing  complete  files  of^ 
iterature. 
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FERTILIZERS. 


ES  OF  FERTILIZER  SUPPLIES,   HOME  MIXTURES 

AND  SPECIAL  COMPOUNDS. 
^LYSES   AND  VALUATIONS  OF  COMMERCIAL 
FERTILIZERS  AND  GROUND   BONE. 


uction, 

ode  values  of  fertilizing  ingredients  for  1902^  and  the  examina- 

i  of  the  standard  materials  supplying  them. 

caminaMon  and  valuation  of  hx)me  mixtures  and  special  com- 

inds. 

wninaiion  and  valuation  of  manufactured  brands  and  sundry 

terials. 

1. 

INTRODUCTION. 

following  pages  is  reported  the  work  of  the  Station  relating 
3rs  and  fertilizing  materials  during  the  past  year.     This 

been  steadily  increasing  until  now  it  is  of  greater  magni- 
ever  before,  and  has  completely  occupied  the  time  allotted 

this  connection,  it  becomes  necessary  to  state  that  since 
n  has  been  charged  with  the  inspection,  along  the  same 
the  feeding  stuffs  to  be  found  in  the  State,  the  demands 
time  of  the  Station's  staff  are  such  as  to  require  concentra- 
upon  systematized  work.  From  April  1st  to  October  1st, 
has  been  allotted  to  the  examination  of  fertilizers,  and  from 
•  1st  to  March  1st  to  the  examination  of  feeds.  In  order 
2  (17) 
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VI 

i 


to  serve  the  public  to  the  best  advantage,  the  Stat 
nounces  that  it  has  become  obligatory  that  the  exai: 
fertilizers  nor  feeding  stuffs  be  undertaken  out  of  tl 

In  connection  with  the  inspection  of  feedp,  Mr. 
in  1901  permanently  added  to  the  Station's  staflF, 
was  assigned  the  duty  of  collecting  the  samples  thr 
State.  Mr.  Allen's  services  being  available,  the 
this  year  applied  to  the  collection  of  the  fertili: 
system  has  been  equally  successful,  and  the  Static 
severance  of  its  relations  with  the  local  inspector 
had  been  doing  this  work  for  years,  solely  becaui 
by  them  as  a  matter  of  vital  interest  to  the  farminj 

The  inspection  this  year  has  been  quite  thorouj 
twenty-one  counties  of  the  State  have  been  visited, 
drawn  and  shipped  to  the  Station.  As  fast  as  n 
all  been  recorded  under  a  distinguishing  number, 
duplicates  of  each  brand  a  selection  for  analysii 
with  the  aim  that  the  samples  of  any  one  firm  shal 
portions  of  the  State,  and  represent  their  largest  si 

This  method  of  selection,  it  is  believed,  is  more 
strate  the  general  quality  of  the  fertilizer  output, 
cause  insinuation  or  distrust  than  if  the  samples 
selected  upon  request. 

Under  certain  conditions,  however,  exceptions 
allowed.  When  purchases  amounting  to  twenty 
to  be  paid  for  according  to  the  Station's  anal] 
analyses  will  add  to  the  information  of  the  Static 
strate  a  possible  development  of  waste  products  int 
plant-food,  or  in  other  ways  is  of  general  interes 
forms  the  work.  In  all  cases  this  is  done  free  c 
and  sufficient  particulars  are  required,  so  that  the 
of  service  to  the  general  public. 

The  following  is  a  list  of  those  business  house 
whose  goods  are  published  in  this  report : 
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Manufaoturers 

WE   GOODS   HAVE   BEEN   SAMPLED   AND   ANALYSED   THIS   YEAR. 

len  &  Son « Lawrence  Station,  N.  J. 

m  Manofactaring  Co • Allentown,  Pa. 

n  Agricaltural  Chemical  Co 26  Broadway,  New  York  City. 

dley  Branch No.  $2  State  St.,  Boston,  Mara. 

Bopee  Guano  Branch No.  88  Wall  St ,  New  York  City. 

•k's  Cove  Branch No.  81  Fulton  St.,  New  York  aty. 

Bker  Branch No  56  Pearl  St.,  Buffido,  N.  Y. 

i  India  Branch. No  93  William  St.,  New  York  City. 

at  Eastern  Branch Rutland,  Vt. 

som  Branch No.  963  William  St,  East  Buffalo,  N.  Y. 

ific  Guano  Branch No.  27  William  St.,  New  York  City. 

ker's  Union  Branch No.  160  Nassau  St.,  New  York  City. 

-o  Phillips  Branch No.  710  The  Bourse,  Philadelphia,  Pa. 

iton  Branch Greenpoint,  L.  I.,  N.  Y. 

nnipiac  Branch No.  83  Fulton  St.,  New  York  City. 

d  Branch No  16  Exchange  Place,  New  York  City. 

rpless  &  Carpenter  Branch No.  710  The  Bourse,  Philadelphia,  Pa. 

juehanna  Branch , Baltimore,  Md. 

ert-Allen  Branch No.  2  Chestnut  St.,  Philadelphia,  Pa. 

eeler  Branch. Butland,  Vt. 

liams  <Sc  Clark  Branch No.  27  William  St.,  New  York  City. 

Fertiliser  Works Baltimore,  Md. 

Atkinson Mullica,  Hill  N.  J. 

drd Marlboro,  N.J. 

( Sons  Co No.  20  a  Delaware  Ave.,  Philadelphia,  Pa. 

5  Co Bussell  and  Bath  Sts.,  Philadelphia,  Pa. 

Jros Easton,  Pa. 

Fertilizer  Co.. No.  43  Chatham  St.,  Boston,  Mass. 

6  Green  Fertilizer  Co Ninth  St.  and  Girard  Ave.,  Philadelphia,  Pa. 

Brown Cedarville,  N.  J. 

krk  &  Son Mount  Ephraim,  N.  J. 

:  Coe  Co No.  133  Front  St.  New  York  City. 

Collins  &Son Moorestown,  N.  J. 

kPancoast. Merchantville,  N.  J. 

operas  Glue  Factory No.  13  Burling  Slip,  New  York  City. 

H  Corson Plymouth  Meeting,  Pa. 

trtelyou Neshanic  Station,  N.  J. 

rtis Frenchtown,  N.  J. 

olson  &  Co Woodstown,  N.  J. 

smaris  &  Son Cedarville,  N.  J. 

enise. Freehold,  N.  J. 

K>ughten... Moorestown,  N.  J. 

»wnward  &  Co Coatesville,  Pa. 

Smmons. Newton,  N.  J. 
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J.  C.  Fifield  &  Sons  Co : 

Fitbian  &  Pennell J........ 

W.  O.  Garrison 

J.  CGriscom 

Wyckoff  Hendrickson 

S.  M.  Hess  &  Bro 4th  and  Chrslnnt  Sts, 

G.  C.  Higgins  &Son Tl 

Ira  Hill .J 

HillA  Co 

Hires  &  Co.... 

W.  B.  Hitchner 

The  Hubbard  Fertilizer  Co Merchants'  Bank  Baildin 

International  Seed  Co 

John  Jojnt Lacknow 

Eirkwood  Marl  Co ^ 

Hervey  Kohl 

Lackawanna  Fertilizer  and  Chemical  Co , 

Samuel  Lederer  <&Sons Nen 

Lister's  Agricultural  Chemical  Works 

TheMapesF  &P  Guano  Co No.  143  Liberty  St 

John  E.  Minch 

Mitchell  Fertilizer  Co 

Mizner  &  Mickel 

Monmouth  Fertilizer  Works 

L.  Moritz ; No.  1321  N.  5th  St., 

The  Nassau  Fertilizer  Co No.  6  Beaver  Si 

O.  F.  Neidt White  Horse  Stoti 

Albert  Nelson  &  Co ,. 

New  Jersey  Agricultural  Chemical  Co 

Newport  Fertilizer  Co No.  407  Drezel  Building, 

James  £.  Otis 

R.  R.  Outcalt New 

S.L.  Pancoast ^ 

Peterson  &  Smith 

R.  H.  Pollock No.  61  S.  Gay  S 

Quaker  City  Poudrette  Co No.  19  N.  Juniper  St, 

John  Repp , 

£nos  Richmond 

Edward  Rigg,  Jr 

M.F.Riley .'. 

Ruckman  Bros Neii 

C.  W.Saul : 

Sharpless  <&  Bro 

M.  L.  Shoemaker  &  Co Delaware  Ave.  and  Venango  St., 

Lester  Shurts Nesh 

L.  W.Sickler 

Jos.  Smilh  &  Co 

Rufus  W.  Smith 

Somerset  Chemical  Co B 
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'aylor Vineland,  N.  J. 

Ito6» Camden,  N.  J. 

rlor  Proviaion  Co Trenton,  N  J. 

omas  St  Son  Co. No.  2  S.  Delaware  Ave.,  Philadelphia,  Pa. 

Bone  Fertilizer  Co Trenton,  N.  J. 

S.  Tygert  Co' No.  42  S.  Delaware  Ave.,  Philadelphia,  Pa. 

d  Grain  Co Vineland,  N.  J. 

addington. «. Salem,  N.  J. 

ahl  Mana&cturing  Co... No.  3870  Palaski  Ave.,  Nicetown,  Philadelphia,  Pa. 

Wells Moorestown,  N.  J. 

eroth  &8on8... Camden,  N.  J. 

rsej  Marl  and  Transportation  Co. Woodbury,  N.  J. 

Hiann William  Penn,  Pa. 

U>ckLimeCo McAfee,  N.J. 

le. Vineland,  N.  J. 

ottom,  Carter  <Sc  Co Egg  Harbor  City,  N.  J. 

ird&  Dixon  (Brokers) New  York  City. 

villeLimeCo. Wrightsville,  Pa. 

R  Hoffman .White  House,  N.J. 

inspection  of  fertilizers  this  year  has  required  the  following 

98 : 

894  samples  of  Complete  Commercial  Mixtures, 

28  ''  "  Incomplete  Commercial  Mixtures, 

26  "  "  Ground  Bone, 

60  *<  **  Fertilizing  Raw  Materials, 

8  **  "  Home  Mixtures, 

20  **  "  Specially  Compounded  Mixtures, 

20  "  "  Sundry  Materials, 

5  "  "  Complete  Fertilizers  of  last  year's  stock. 

556 

analyses  do  not  reveal  any  flagrant  attempt  at  fraud,  although 
tde  preparation  of  many  brands,  and  the  variations  which 
when  duplicate  samples  are  analysed,  would  indicate  that  a 
urable  proportion  of  those  engaged  in  the  business  are  not 
ed  of  the  ordinary  facilities  required  to  secure  a  proper 
lical  condition  or  uniformity,  or  they  do  not  have  a  proper 
ation  of  the  importance  of  these  points.  On  the  other  hand, 
ie  variations  in  the  cost  per  pound  of  the  constituents  in  the 
it  brands,  even  in  brands  from  the  same  manufacturer,  and 
t  that  certain  brands  are  able  to  stay  on  the  market,  would 
e  that  farmers  as  a  class  are  prone  to  consider  fertilizers  by 
ne  or  by  the  bag,  and  do  not  properly  appreciate  the  guarantee 
e  determinative  effect  it  should  have  on  the  price  demanded, 
there  have  been  shortages  in    the   amount  of    plant-food 
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delivered,  the  fraud,  when  there  has  been  one,  has  in 
perpetrated  by  the  farmer  upon  himself  in  bujdn^ 
market. 

Farmers  should  aim  to  reduce  the  cost  of  their  U 

to  as  near  Station's  schedule  of  prices  as  possible,  f 

these  are  the  prices  at  which  not  only  raw  mat 

finished  mixtures  have  been  purchased  this  year.     I] 

an  analysis  from  which  to  compute  the  valuation,  th< 

be  used.     Valuing  ammonia  at  $3  for  every  whole  ] 

guarantee,  and  available  phosphoric  acid  and  actual 

at  $1  each,  a  rough  valuation  may  be  reached  f: 

actual  price  should  not  depart  materially.     In  this 

tilizer  guaranteed  to  contain  3  per  cent,  of  ammonia 

available  phosphoric  acid  and  7  per  cent  of  actual 

furnish  ammonia  (or  nitrogen)  worth  $9,  phosphoric 

and  potash  worth  $7,  or  plant-food  worth  a  total 

^  These  are  the  figures  at  which  it  has  actually  been  f 

,t-  average  in  twenty  mixtures  made  by  regular  manuff 

•  ^  i.  i  ifiii  <*'iiV  '^  factories,  but  on  special  order  in  relatively  large  lo 

'^•"f  i'ri'j  i  gl.       ;  ^  organizations,  and  for  cash.     While  these  features  ha 

41  jjlilj    C  had  their  influence  in  rendering  the  prices  so  favo 

numerous  instances  of  very  good  bargains  in  the  rea 

On  the  average,  however,  the  prices  of  the  latter  ra 

show  an  advance  of  $6.34  per  ton  over  manufacture 

^.:'|  in  their  special  brands.     These  special  brands  are 

ti,;  I  grade  than  the  average  complete  fertilizer ;  comparin 

£  -  \  an  equal  quantity  of  plant-food,  we  may  say  that  a 

^  ii'  twenty  dollars'  worth  at  Station's  valuation  has  cosi 

specially  mixed  and  $25.94  in  the  regular   branc 

average  figures,  and  two-thirds  of  the  manufacturers  s 

brands  at  this  rate.      On  the  other  hand,  there  a: 

manufacturers  who  furnish  twenty  dollars'  worth  o 

from  $26  to  $32,  and  three  charge  from  $32  upwai 

asking  $41.40  for  twenty  dollars'  worth,  or  more  th 

$15  more  than  two-thirds  of  the  manufacturers'  charg 

From  these  considerations,  it  will  appear  that  t 

decided  financial  gain  from  the  use  of  good  .business 

purchase  of  fertilizer  supplies,  as  well  as  in  the  si 

which  results;  caution  in  this  respect  should  not  1 

simply  because  the  analysis  substantiates  the  guarai 

also  substantiate  the  selling  price. 
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2. 

E    TRADE  VALUE   OF  FERTILIZING   INGREDIENTS   FOR     1902. 

estimated  commercial  value  of  fertilizers,  it  must  be  clearly 
ood,  is  separate  and  distinct  from  the  agricultural  value,  the 
epending  upon  the  character  and  form  of  the  materials  with 
je  to  their  availability,  and  the  needs  and  value  of  the  crop 
ch  they  are  to  be  applied.  The  former,  on  the  other  hand,  is 
ned  by  market  and  trade  conditions,  such  as  supply  and  de- 
ihe  cost  of  production,  the  methods  of  manipulation  required, 
;  is  derived  by  applying  to  the  various  forms  of  plant-food 
mts,  as  shown  by  analysis,  the  values  previously  determined 
>r  them.  These  values  are  fixed  from  year  to  year,  and  are 
according  to  the  cost  of  the  standard  materials  containing 
>rms  of  plant-food,  as  shown  in  market  reports  and  actual 
ions. 

wholesale  prices  of  crude  products,  or  raw  materials,  are 
every  Monday  in  the  well-known  trade  journal,  Tlie  Oily 
id  Drug  Reporter,  These  prices  have  been  tabulated  for  the 
ear,  and  have  then  been  recalculated  in  order  to  express  them 
B  per  pound  of  actual  plant-food,  which  is  the  form  adopted 
Experiment  Stations  of  this  country.  The  recalculation  has 
\de  upon  the  basis  of  the  following  analyses  : 

Lte  of  Soda   16    per  cent.  Nitrogen. 

[uite  of  Ammonia 20i        *'  " 

i  Blood 12i        " 

Phosphate. 12  "         /  Available  Phos- 

^     phone  Acid. 

L-Grade  Sulphate  of  Potash 50  "        Potash. 

He  Sulphate  of  Potash  and  Magnesia...  25  "  " 

ateof Potash 60  « 

it 12J        "  " 

icount  of  the  fact  that  the  report  of  the  Experiment  Station 
)  up  on  October  30th  of  each  year,  the  results  which  appear 
lar  form  are  for  the  year  1901.  During  that  year  the  prices 
litrogen-furnishing  materials  fluctuated  somewhat,  becoming 
toward  the  close  of  the  year.  .  As  it  is  probably  at  this  time 
»  manufacturers  of  mixed  goods  place  their  contracts  for  raw 
is,  the  quotations  for  the  last  four  months  of  1901,  and  the 
^  months  of  1902,  have  been  averaged  as  a  more  suitable  basis 
letermination  of  the  schedule  of  valuations  for  1902. 
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liolesale  prices  per  pound  of  plant-food  prevailing  in  New 
ring  the  six  months  immediately  preceding  March  1st  last, 

nitrogen  in  nitrate  of  soda,  12.4  cents,  in  sulphate  of 
I,  13.8  cents,  and  in  high-grade  dried  blood,  13.7  cents  ;  for 
phosphoric  acid  in  acid  phosphate,  3. 1  cents  ;  and  for  actual 
n  muriate  of  potash,  3.7  cents,  in  kainit,  3.6  cents,  in 
ulphate  of  potash  and  magnesia,  4.5  cents,  and  in  high- 
phate  of  potash,  4.3  cents.  A  comparison  of  these  figures 
le  of  last  year  will  show  that  there  have  been  advances  in 
:et  prices,  particularly  of  the  ammoniates,  or  nitrogen- 
ig  materials,  blood  excepted. 

these  wholesale  prices,  as  a  basis,  the  following  schedule  of 
ues  was  arranged  at  a  meeting  of  Station  Directors  and 

for  use  in  Connecticut,  M^sachusetts,  New  York,  Rhode 
Vermont  and  New  Jersey  during  the  season  of  1902  : 

Ittle  of  Trade  Talues  Adopted  by  Experiment  Stations  for  1009. 

Cents  per  pound. 

ogen  in  Nitrates 15.0 

*         "  Ammonia  Salts 16.6 

inic  Nitrogen  in  dried  and  iBne-ground  fish,  meat  and  blood, 

and  in  mixed  fertilizers 16.5 

'  "         '' fine-ground  bone  and  tankage 16.0 

'  "         "  coarse  bone  and  tankage 12.0 

Bphoric  Acid,  soluble  in  water 5.0 

"  "  "        «  ammonium  citrate* 5.0 

"  "     insoluble  in  fine  bone  and  tankage 4.0 

"  **  **        "  coarse  bone  and  tankage 3.0 

«  "  "         •*  miied  fertilizers * 2.0 

"  "  "         "  fine-ground  fish,  cotton-seed  meal, 

castor  pomace  and  wood  ashes...    4.0 

kluriate 4.25 

Sulphate,  and  in  forms  free  from  muriates  (or  chlorids) 5.0 

raloatlon  of  Fertilizing  Ingredients  in  Flne-Oroond  Feeds. 

Lnic  Nitrogen. 14.5 

iphoric  Add 4.0 

sh 5.0 

duty  of  phosphates,  in  ammonium  citrate  solutions,  varies  with  the  degree  of  heat, 
e  Legislature  (see  Laws  of  New  Jersey,  1874,  page  90),  provides  that  in  this  deter- 
3  temperature  used  shall  not  exceed  100°  Fahr. ;  in  other  States  liOP  Fahr.  has  been 
mseqnently  the  Station  valuation  of  phosphoric  add,  soluble  in  ammonium  citrate 
kl  at  four  and  one-Jta^f  cenU  per  pound  for  Connecticut,  Massachusetts,  New  York, 
a  and  Vermont,  and  at  five  cents  per  pound  for  New  Jersey. 
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The  Examination  of  Unmized  Fertilising  H 

The  results  of  analysis  of  sixty  samples  of  standa 
materials  appear  in  tabulated  form  upon  subseque 
work  is  of  particular  value  in  that  it  directs  the  atten 
consumers  to  the  composition  and  use  of  standard  fer 
and  suggests  rational  and  economical  methods  of  pi 
food.  The  samples  include  nitrate  of  soda,  dried  t 
ground  fish,  tankage,  plain  superphosphate,  muriate 
potash  and  kainit.  The  samples  would  indicate  tha 
resented  were  generally  of  good  quality,  although  1 
bility  is  to  be  seen  in  the  case  of  blood,  fish  and 
greater  part  of  them  appear  to  be  economical  purchas 
the  usual  prominent  exceptions.  Since  the  samples 
actually  on  the  market  at  the  prices  given,  the  average 
of  their  several  ingredients  may  be  fairly  assumed  1 
average  prices  at  factory  for  nitrogen,  phospheric  a( 
These  average  prices  are  14  cents  per  pound  of  nitro] 
soda,  16.3  cents  in  dried  blood  and  the  fine-groun< 
18.2  cents  in  dried  and  ground  fish,  3.9  cents  per  poi 
phosphoric  acid  in  plain  superphosphates,  and  4.1  ce 
4.8  cents  per  pound  of  actual  potash  in  muriate  of  ] 
of  potash  and  kainit,  respectively. 

The  raw  materials  on  the  average  were,  therefore 
tically  at  Station's  prices,  the  principal  exception  1 
ground  fish  ;  all  but  two  of  the  samples  of  this  maU 
samples,  and  were  sold  in  the  same  way,  and  to  a 
same  profits  as  the  regular  complete  fertilizers,  whi 
exception. 


3. 


THE  EXAMINATION   OF    HOME   MIXTURES  AND   SPECIA 

Home  mixing  by  farmers  has  been  carried  on  witl 
tion  for  a  number  of  years.  The  Station  has  encoura] 
in  these  efforts  as  of  value  to  the  individuals  then 
object-lesson  to  their  neighbors.  Less  assistance,  1 
shape  of  analyses,  etc.,  is  now  being  required  of 
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masons  :  First,  the  more  experienced  have  ceased  to  request 
i;  second,  many  who  mix  for  themselves  mix  for  their 

as  well  and  become  in  a  way  manufacturers  ;  their  mix- 
sampled  in  the  regular  way,  and  are  published  with  ^he 
tinds  ;  and  third,  a  growing  number  of  individuals,  farmers' 
mges,   etc.,   direct  and  govern  the  composition  of  their 

but  have  the  mixing  done  especially  for  them  at  the 
nanufactory. 

alyses  of  three  home  mixtures  and  of  twenty  special  mix- 
published  herewith.  In  certain  of  the  latter,  merely  the 
d  analysis,  which  is  given  in  the  tables,  was  required  of  the 
arer ;  in  others,  the  use  of  certain  ingredients  was  insisted 
)  ingredients  of  the  home  mixtures  and  of  the  others,  r^orted 
e  as  follows : 


CoatpMitioii. 

Home  Mlztures. 

Special  Mixtures. 

No.  1«87. 

No.  2890. 

M.  Dried  Fish. 

400  lbs.  Dried  Fish. 

"    Ground  Bone. 

500    "   Steamed  Bone. 

**    Acid  Phosphate. 

700    "    Acid  Phosphate. 

'    Mariate  of  Potash. 

400   ''   Muriate  of  Potash. 

No.  2721. 

No.2Ma 

)e.  Nitrate  of  Soda. 

100  lbs.  Nitrate  of  Soda. 

'«    Dried  Blood. 

100    "   Sulphate  of  Ammonia. 

'<    Dissolved  Tankage. 

250    "    Dried  Fish. 

'*    Dried  Fish. 

500    "   Steamed  Bone. 

*    Acid  Phosphate. 

700    "    Acid  Phosphate. 

'*    Ground  Bone. 

350    «    Muriate  of  Potash. 

'    Muriate  of  Potash. 

No.257«. 

No.  2860. 

16.  Nitrate  of  Soda. 

200  lbs.  Nitrate  of  Soda. 

'*    Sulphate  of  Ammonia. 

400    «    Dried  Fish. 

'    Dried  Blood. 

1,000    "    Dissolved  Bone. 

*    D^elatinized  Bone. 

400    "    Muriate  of  Potash. 

*    Acid  Phosphate. 

*    Muriate  of  Potash. 

Lowing  table  shows  the  average  composition  of  the  Home 
and  Special  Mixtures,  together  with  their  average  value 
Eind  the  difference  between  the  same  : 
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Home  Mixtures 

2.38 
2.33 

13.77 
10.67 

10.87 
8.02 

2.90 
2.66 

9  7f 

•Special  Mixtures 

7.04 

The  home  mixtures,  therefore,  cost  on  the  avei 
Station's  valuation,  and  the  special  mixtures  Sl.4^ 
of  $3.81. 

Inasmuch  as  most  of  the  unmixed  materials  co 
this  year  were  purchased  at  average  prices  equal 
tion,  the  cost  of  the  three  home  mixtures  was 
rather  than  $3.81,  may  be  considered  as  the 
these  instances  for  the  labor  of  mixing  and  re- 
mixtures,  it  being  assumed  that  the  other  expec 
-either  case.  The  actual  charge  in  the  case  of  the 
tions,  which  may  be  learned  by  an  inspection  of  1 
the  actual  financial  advantage  gained  by  each  ind 
home-mixing  or  special  mixing  to  order.  Of  coi 
cultural  advantage  is  to  be  derived  from  the  possi 
the  composition  or  formula,  which  pre-supposes  s 
part  of  the  farmer,  of  the  needs  of  his  soil  and  ( 
saving  by  these  methods  is  great ;  to  secure  it,  tl 
business-like  methods  of  purchase,  based  upon  1 
^tate  of  the  fertilizer  market. 


THE  EXAMINATION    AND   VALUATION    OF    MANUFACTl 
CELLANEOUS    PRODUCTS    AND    SUNDRY    M^ 

The  object  of  this,  the  main  fertilizer  work  of 
determine  by  chemical  analysis  whether  the  actual  < 
of  the  various  manufactured  products  corresponds 
composition,  as  required  by  law,  whereby  it  is  e 
material  fulfills  the  claims  of  the  manufacturer  a 
the  guarantee  given  is  a  guide  to  the  amounts  of  p 
to  the  consumer.  In  addition,  the  application 
Talues  for  the  several  forms  of  plant-food,  as  g 
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I  relatively  the  manufacturing  or  first  cost  of  the  individual 
lich  may  be  directly  compared  with  the  selling  prices  to 
iharges  of  tlie  manufacturer  for  mixing,  bagging  and  other 
n  effecting  their  sale. 

irk  is  of  twofold  value : — direct,  im  that  it  furnishes  the 
d  experienced  purchaser  with  information  as  to  the  compo- 
cost  of  the  brands  to  which  his  attention  may  be  drawn  ; 
ct,  in  its  restraining  influence,  whereby  worthless  material 
lly  kept  away  from  our  markets. 


1.  Complete    Fertilisers. 

samples  of  complete  fertilizers,  the  analyses  of  which  are 
eported,  represent  391  distinct  commerical  brands,  which ' 
eight  more  than  last  year.  Three  brands  appear  in  dupli- 
Lch  case  the  manufacturer  claimed  that  the  original  sample 
>resent  the  true  character  of  the  goods,  and  another  sample 
3re  examined  ;  as  both  samples  represent  large  stocks,  both 
ave  been  published.  The  391  brands  are  the  product  of 
I  establishments,  if  the  branches  of  the  American  Agricul- 
lical  Company  be  considered  separately.  There  is,  there- 
mly  a  greater  number  of  manufacturers  represented  than 
?vhen  the  number  was  seventy-nine,  but  also  a  larger  aver- 
mtation.  This  amounts  to  about  two  additional  brands 
en  manufacturers,  so  that  the  average  representation  per 
rer  is  four  and  one-tenths  brands  this  year,  as  compared 
and  nine-tenths  brands  in  1901,  and  three  and  six-tenths 
1900.  The  average  number  of  brands  apiece,  therefore,  is 
there  are  sixty-five  manufacturers  each  represented  by 
er  or  less,  twenty  by  from  five  to  eight  (twice  the  average), 
rom  nine  to  thirteen  (three  times  the  average),  and  three 
ourteen  to  eighteen  (or  four  times  the  average).  It  is 
note,  that  eighty-four  of  the  ninety-five  manufacturers  put 
irket  two-thirds  of  the  number  of  brands  with  an  average 
ion  of  three  and  one-tenths  brands  apiece. 

Brand  NameB* 

ent  to  which  multiplication  of  brands  is  in  some  cases 
»uld  seem  to  be  in  excess  of  that  needed  for  a  range  of 
socially  in  those  cases  when  the  differences,  to  all  practical 
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purposes,  are  in  name  only.  It  may  be,  however 
demands  this,  for  it  is  undeniably  true  that  wit 
consumers  the  name  still  has  considerable  influx 
This  is  all  the  more  remarkable  when  we  consider 
names  carry  no  exact  information  in  themselv^, 
attempted  how  few  manufacturers  agree  as  to  th 
for  any  specified  crop.  On  the  one  hand,  the  i 
Queen''  or  ** Farmer's  Pride,"  in  themselves  giv< 
and  on  the  other,  practically  one-third  of  the  great 
examined  this  year  are  specially  designated  for  pot 

A  cursory  examination  of  these  will  show  that 
select  for  potatoes  brands  which  the  manufacturers 
(as  shown  by  their  guarantees  of  ammonia,  ava 
acid  and  potash),  1,  6,  4  per  cent.,  2,  8,  10  per  < 
cent,  4,  6,  10  per  cent.,  5J,  8,  8  per  cent.,  4,  9,  7 
per  cent.,  2,  10,  4  percent.,  or  1,  4,  8  per  cent  of 
or  almost  any  other  combination  of  figures.  With 
of  exceptions,  the  theory  of  special  fertilization  i 
the  same  brands  are  designated  not  only  for  pota 
beans,  cabbage,  tobacco,  hops,  com,  general  true 
until  it  would  seem  that  rational  procedure  would 
out  all  but  this  last,  and  simply  say  '^  for  general  n 

For  the  purchaser,  therefore,  the  necessity  may 
the  printed  statement  of  analysis  or  guaranteed  coi 
brand  which  is  required  by  law,  and  the  importai 
ity  of  the  actual  composition  with  it 


Ghiaranteefl  and  Aotnal  Goaipositic 

Without  exception,  every  brand  examined  thi 
accompanied  by  a  guarantee,  as  the  fertilizer  law  c 
quires  shall  accompany  all  packages  or  lots  of  o 
pounds  sold,  offered  or  exposed  for  sale.  It  will 
tables,  however,  that  in  a  little  over  one-half  of  the  sa 
tee  of  phosphoric  acid  is  defective,  either  available  o 
acid  alone  being  guaranteed.  The  absence  of  gua 
certain  instances  is  commercially  not  of  great  imp 
available  is  given,  since  the  surplus  which  goes  to  i 
is  insoluble  and  comparatively  inexpensive.  Agi 
ever,  when  consumers  scrutinize  guarantees,  in  ordc 
in  which  the  quickly-available  phosphoric  acid  is  s 
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miount  of  the  more  slowly-available,  the  guarantee  giving 
^rmation  becomes  of  particular  value.  But  when,  on  the 
nd,  total  phosphoric  acid  alone  is  guaranteed,  there  is  no 
ion  whatever  afforded  as  to  its  availability — a  very  important 
n  the  choice  of  a  fertilizer.  Among  the  samples  examined 
',  there  are  twenty-two  cases  in  which  the  latter  is  the  case. 
of  these,  no  great  amount  of  available  should  be  expected, 
y  are  intended  as  slowly-acting  manures  and  consist  of  fish 
ish,  bone  and  potash,  etc.  In  most  of  the  others  there  is  a 
unt  of  available,  and  the  manufacturer  is  losing  credit  for 
»ds  by  not  claiming  it.  As  this  may  not  always  be  the  case, 
rs  should  insist  upon  a  complete  compliance  with  the  law 
Qy  consent  to  purchase. 

tiny  of  the  analysis  of  each  brand,  and  a  careful  comparison 
tual  composition,  with  its  accompanying  guarantee,  show 
it  31  per  cent,  of  them  are  deficient  in  one  or  more  of  the 
forms  of  plant-food.  The  deficiencies,  compared  with  those 
ast  seven  years,  are  shown  in  the  following  table.  In  com- 
lis  table,  deficiences  in  nitrogen  to  the  extent  of  0.20  per 
d  in  phosphoric  acid  and  potash  to  the  extent  of  0.30  per 
re  been  ignored  : 


Number  of  Brands. 

1 

Actual  Deficiencies. 

• 

1 
1 

II 

it 

u 

^1 

'S 

2 

1 

h 

& 

1 

269 
329 

158 
211 

111 
118 

41 
36 

807 
987 

17 
30 

72 
62 

37 
66 

15  6 

14.0 

284 

194 

90 

32 

852 

29 

47 

30 

12.4 

303 

201 

■ 

102 

34 

909 

43 

29 

49 

13.3 

321 

222 

99 

31 

963 

33 

51 

32 

12.0 

298 
308 
391 

214 
202 
269 

84 
106 
122 

29 
36 
31 

894 

924 

1,173 

33 
31 
44 

85 
60 
54 

31 
34 
49 

11.1 

135 

12  6 
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As  indicated  in  the  table,  there  are  147  deficit 
among  122  brands,  nineteen  brands  being  deficient : 
and  three  brands  in  all  three  particulars  of  their  guar 
^^  .  is  a  total  of  1,173  deficiences  possible  in  the  391  bn 

^^r  I  u j| : .  .i "  r-  i   :  ^  follows,  therefore,  that  12^  per  cent,  of  these  possibili 

occurred.     This  percentage  would  be  larger  were  it 

ance  of  0.20  and  0.30  per  cent,  referred  to,  wher< 

would  be  classed  as  deficient  in  more  particulars  thi 

|i;|:*|ifj ! ,  The  average  valuation  of  those  which  do  not  mee 

"*  ^'  is  $21.57,  and  of  those  which  do,  $21.21,  and  the 

prices  are  $28.78  and  $27.16,  showing  that  the  d( 
occur  in  the  low-priced  or  high-priced  goods  as  a  c 
encee  between  valuation  and  selling  price,  $7.21  an( 
show  the  financial  advantage  of  buying  only  those 
up  to  guarantee,  as  the  saving  would  on  the  average 
an  immediate  discount  of  4  per  cent,  on  the  money 


Station's  Valuations  and  Selling  PH 


ij  The  Station's  valuation  per  ton  is  derived  by 

■   '        '  different  constituents  the  schedule  of  prices  alreac 

intended  to  show  the  retail  cash  cost  of  the  amc 
phosphoric  acid  and  potash  contained  in  one  ton  if 
at  factory  in  the  form  of  raw  materials,  unmixed, 
between  selling  price  and  Station's  value  shows,  the 
I  that  is  made  for  mixing,  bagging,  shipping  and  % 

brands. 
The  selling  price  per  ton  entered  in  the  table  i 
>    \*^^  it  ^ '^    '  point  where  sampled.     These  prices  diflEer  in  the  va 

•  .  I  11       fi,       / 1  .  the  State,  due  mainly  to  differences  in  freight  rat 

i   -irj    i  3       •  ;  i-  production  to  consumers'  depot,  the  amount  sold 

I    J!^    '  y       ^  i,-  charged.     Nothing  has  been  added  to  the  valuati 

*    •  these  charges,  the  Station  preferring  to  let  the  coni 

calculations  himself,  whereby  they  will  apply  to  hii 
The  average  composition,  estimated  value  and  se 
of  the  brands  of  complete  fertilizers  examined  each 
twelve  years,  together  with  the  actual  and  the  pen 
by  which  the  selling  price  exceeds  the  valuation,  £ 
following  tabulation  : 
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(25  31 

c» 

2.71 

10.12 

7.29 

2.83 

4.21 

$^34  23 

2.74 

10.88 

7.70 

2.67 

4.50 

25  66 

34  19 

2.69 

10.23 

7.54 

2.69 

458 

24  41 

34  11 

2.87 

10.40 

7.37 

3.03 

4.94 

24  83 

34  17 

2.80 

10.74 

7.84 

290 

480 

24  16 

32  87 

2.51 

10.86 

8.21 

2.65 

5.02 

21  70 

30  33 

2.64 

10.93 

8.01 

2.91 

5.01 

21  68 

29  28 

2.45 

10.69 

8.87 

2.82 

5.88 

19  90 

28  58 

2.41 

10.58 

8.27 

2.31 

5.67 

19  95 

27  75 

2.80 

11.03 

8.44 

2.59 

5.89 

20  77 

27  26 

2.81 

10.48 

8.08 

2.40 

5.77 

21  19 

27  31 

2.88 

10.47 

8.09 

2.88 

5.32 

21  32 

27  66 

8 
a  S 
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$8  92 

8  53 

9  70 
9  34 
8  72 
8  63 

7  70 

8  68 
7  80 
6  49 
6  12 
6  34 


35.2 
33.2 
39.7 
37.6 
36.1 
39.8 
36.7 
43.6 
39.1 
31.2 
28.9 
29.7 


Selling 
Price. 

Actosl 
Difference. 

$27  31 
27  66 

$6  12 
6  60 

be^observed  that  there  has  been  a  slight  falling  off  in  the 
potash  furnished,  and  a  slight  increase  in  the  nitrogen  and 
lelling  price.  The  advance  in  the  cost  of  ammoniates  last 
as  met  by  increases  in  the  Station's  schedule,  by  which  the 
QS  have  been  computed.  It  becomes  of  interest,  therefore, 
ate  the  average  valuation  for  the  past  two  years  by  means 
ame  schedule.  Using  last  year's  schedule,  the  valuations, 
d  with  the  selling  prices,  are  shown  as  follows  : 


station's 
Valuation. 

901 $21  19 

902 21  06 


)ears,  therefore,  that  the  manufacturers  are  delivering,  on 
ige,  somewhat  less  total  plant-food  than  in  1901,  at  a  slight 
per  ton. 

^  the  valuations  and  selling  prices  as  they  are,  however,  the 
lifference  is  $6.34,  which  represents  the  average  charge  of 
e  number  of  manufacturers  for  mixing  and  bagging  an  aver- 
t>out  $21  worth  of  ^lant-food,  and  for  dealers'  commissions 
r  expenses  incurred  in  effecting  its  sale  and  delivery.  This  i,s 
ly  30  per  cent,  of  the  value  delivered ;  that  this  average  charge 
%de  in  all  cases  is  apparent  from  an  examination  of  the  tables, 
will  be  found  that  sixty-four,  or  two-thirds  of  the  manu- 
,  are  represented  by  brands  which  furnish  plant-food  at  an 
ranging  below  SO  per  cent.  ;  twenty-eight  from  30  to  60  per 
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cent,  and  three  from  60  per  cent  upwards,  the  hi] 
ing  107  per  cent,  advance  over  the  cost  of  an  € 
plant-food  in  the  form  of  standard  raw  materials. 


If'  ^ 


'*! 


*  2.  Ground  Bojii«« 

The  twenty-six  samples  of  ground  bone  examine 
good  quality,  and  with  a  few  exceptions  were  as  gui 
at  prices  very  dose  to  Station's  valuations.  In 
samples  jxxn  from  1.28  to  4.87  per  cent,  of  nitrogen 
to  29.64  per  cent,  of  phosphoric  acid.  There  is  soi 
tion  between  the  two,  a  high  nitrogen  content  beii 
panied  by  a  low  phosphoric  acid,  and  vice  versa^  h\ 
not  mathematically  perfect.  In  the  finest  sample, 
pass  a  one-fiftieth-inch  sieve,  and  in  the  coarsest  on! 

The  average  fineness  and  composition  of  the  sam 
compared  with  1899,  1900,  and  1901,  is  shown  as  f< 


rag 

e  for  1899 ».. 

««    1900 

Fine, 
Percent. 
49 
63 

Coane, 
Percent 
51 
37 
48 
43 

Nitio 

PerO 

3.1 

3.2 

t( 

««    1901 

62 

3? 

t< 

"    1902 

57 

3.0 

Vi^rii^i'-ii- 


m'^A 


Si 


There  was  no  change  in  the  Station's  schedule  foi 
bone  this  year ;  the  average  valuations  for  the  past 
fore,  may  be  directly  compared  with  each  other,  an< 
prices,  as  follows  : 


Average  for  1901., 
"        "    1902., 


Station's 

Sellins 

Value. 

Price. 

(26  09 

(28  9{ 

26  85 

26  97 

Average  ground  bone  this  year,  therefore,  value 
and  sold  $2  cheaper  than  last  year,  so  that  the 
over  Station's  valuation  was  only  twelve^cents  a  toi 
of  the  table  of  analyses,  however,  will  show  a  few  ii 
tions,  as  high  a  price  ss  $35  being  reported  for  a  bra 
at  exactly  $26. 
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3.  MiaoeUanaoiis   Fertilisers  and  Sundry  Haterials. 

le  twenty-eight  samples  of  miscellaneous  fertilizers,  one  is  a 
te  sample,  six  are  plain  superphosphates,  eighteen  are  plain 
losphates  with  potash,  and  three  furnish  phosphoric  acid  and 
1.  In  the  case  of  nineteen  of  these  materials,  the  brand  name 
9  an  allusion  to  bone.  Purchasers  of  these  materials  should 
mind  that  the  presence  of  the  word  ''bone"  in  the  brand 
leans  nothing  whatever ;  true  bone  furnishes  nitrogen  and  no 
>luble  phosphoric  acid,  and  when  a  material  purports  to  be 
il  bone,"  and  does  not  conform  to  these  requirements,  it  is 
e  bone.  This  is  the  case  in  all  but  two  of  the  nineteen 
I,  the  exceptions  being  in  one  case  a  true  manipulated  bone, 
^he  other  a  mixture  of  bone  with  acid  phosphate.  In  calling 
n  to  this,  the  Station  does  not  intend  to  discriminate  against 
ot  acid  phosphate,  of  which  most  of  these  materials  consist, 
inst  the  purchme  of  it  as  bone  or  at  bone  prices,  which  have 
ked  in  three  cases  in  particular. 
'  the  materials  were  accompanied  by  guarantees  ;  these  were 

except  in  the  case  of  six  samples,  which  were  low  in  their 
e.  With  a  few  exceptions  these  materials  are  expensive 
of  plant-food.  The  acid  phosphates,  on  the  average,  fur- 
available  phosphoric  acid  at  five  and  seven-tenths  cents  per 
equal  to  $16  per  ton  for  14  per  cent,  available,  whereas  it  is 
n  an  earlier  portion  of  this  report  that  acid  phosphate  of  that 
lity  has  been  purchased  at  an  average  of  $11  per  ton.  The 
ng  samples,  on  the  average,  and  excluding  No.  2577,  fur- 
plant-food  worth  at  Station's  valuations  $13.68,  for  an  aver- 
se of  $19.20,  an  advance  of  $5.52,  or  over  40  per  cent., 

the  average  complete  fertilizer  only  exceeds  valuation  by  80 

(undry  materials  examined  include  four  samples  of  wood 
ne  of  lime  kiln  ashes  and  four  of  lime.  While  the  first  five 
phosphoric  acid  and  potash,  and  one  sample  of  prepared 
itains  potash,  the  important  feature  in  all  of  these  materials 
ily  the  presence  but  also  the  active  form  of  the  lime.  The 
[^ial  value  of  this  is  dependent  upon  the  price  of  lime  in  the 
rhood  where  it  is  desired  ;  the  Station's  valuations  are  basea 
>n  the  phosphoric  acid  and  potash  at  four  and  five  cents  per 
respectively. 
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The  remainder  of  the  sundry  materials  are  factory  wj 
products,  which  were  examined  to  determine  their  cha: 
of  plant- food.  They  include  three  samples  of  tanner 
each  of  garbage  ashes,  oil- cake  waste,  wool  waste,  soo 
a  so-called  ** unnamed"  fertilizer,  tobacco  stems  am 
guano. 
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FORMS  OP  NITROaBN. 
Readllj  and  Completelj  Soluble  in  Water. 


PROM  WHOM  BSCBIYBD. 


•8 

L 

h 

?i 

a& 

si 

U 

1^.« 

Ct8. 
•15.5» 

15.64 

18.27 

U.2i 

•15.47 

15.42 

1459 

15.65 

13.80 

15.76 

14.S8 

15.51 

•17.73 

15.49 

•17.75 

16.18 

13.0S 

15.54 

14.01 

13.08 

i 

h 


rate  of  Soda. 

F.  8.  Oollliu  A  Son,  Moorestown. . 

3.  L  Pancoest.  Mnlllca  Hill 

W,  Daylfl,  Cedarrllle 

H.  Schnltser.  Fairton 

W.  Saalman.  Egg  Harbor  City 

CToUege  Farm............... 

IflxnerA  Mickel«  Brldgeton 

J.  G  Schanok,  Keyport 

r.  W.  Plncns.  WoodblDe 

r.  Q.  Holcombe,  Ringoes............. 


148  00 
4160 

44  00 
46  00 
48  20 

45  00 
56  00 
55  00 
42  CO 

46  85 


Average  Coit  per  Ponnd  . 


FORMS  OF  NITROGEN  INSOLUBLB  IN  WATBR. 


PROM  WHOM  RECEIVID. 


.1 

1 


so 
e  . 


I? 


Ml  Blood. 

DoUefee  Farm ...». 

J.  Y.  Dilatoah.  RobbiDsriUe 

r.  B.  Warwick,  Hartford. 


ATermge  Cost  per  Ponnd 

*A  and  Ground  Fish. 

Hopkins  &  Lippinoott,  Moorestown.. 

J.  S.  Collins  A  Son.  Moorestown........ 

H.  Clement,  Woodbury.. «.... 


Henry  Stanley.  Westyllle..... 
J.  Hoenes,  Cologne. 


W.  Saalman.  Egg  Harbor  City 

Mixner  A  Mickel,  Bridgeton 

J.  Strickland.  Jackson's  Mills.. ... 
F.  H.  Macfarland.  Hammonton.. 
J.  Q.  Holcombe,  Ringoes 


Average  Cost  per  Pound.. 


1U.58 
18.10 
12.75 


5.29 
8.66 
8.17 
6.94 
9.20 
7.18 
7.86 
8.77 
9.04 
5.04 
7.82 
8.68 


8.87 
0  62 
0.00 


8.68 
6.88 
7.15 
5.79 
1.02 
6.00 
7.62 
6.10 
5.05 
7.01 
5.92 
6.40 


Cts. 
15.S6 
18.13 
15.69 


16.31 


•10.00 
17.47 
17.08 
90.44 

♦17.40 
19.78 
15.SS 
16.15 
17.18 
83.S0 
17.43 
17.31 


18.20 


$35  00 
48  00 
40  00 


28  00 
85  00 
85  00 
88  00 
88  00 
88  00 
80  00 
88  20 
85  00 

29  00 
82  00 
85  00 


LClnded  in  the  average. 
Crab, 
and. 
Fish. 
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■itt 


-r 


5 


•  > 

I 


FORMS  OF  NITROGBN  INSOLUBLB 

TANKAGE. 


2174 


SMS 
M02 


9B04 


FBOM  WHOM  BlCUyKD. 


W.  WUde,  VlDeUnd 

W.  fl««lin>n.  Egg  Hutwr  City. 

Collage  Fanii~... 

Mixner  &  Mlckel.  Brldg«Um.. 
H.  H.  Riggs,  Hightstown — ..^ 
J.  Y.  DiUtiuhjSobbiniTille... 
Iim  HIU,  Coffer  Hill 


1CECHANICA.L 
AXtALYSa. 


ii 


18 
51 
6t 
47 
54 
82 
41 
28 


9^ 


49 

47 
68 

48 
68 

68 
77 


-  m 


»-,  l-. 


'1 


TANKAGE. 


2174 
2904 

2220 
2962 
2848 
9402 
2608 
2604 


Tankage.... 


Average  Coat  per  Ponnd.. 


OCR  OF  hit: 

PER  LB.  ] 


II 


cto. 

•28.28 
15.12 
14.08 

•25.80 
15.78 
18.62 
18.96 
17.68 


16.85 


•Not  included  in  the  average. 
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PLAIN   SUPERPHOSPHATES.  ^ 

aruisMng  Soluble,  Reverted  and  Insoluble  Phosphoric  Add. 


PBOM  WHOM  RKCKIYKD. 


10.76 
11.76 
10.86 
10.70 
11.82 
10.82 
11.88 
10.68 
12.04 
8.24 

^^„^^ 12.90 

Flemingion..'^ .."I    JOJJ 

a,  NeBiianic  Station I    12.10 

rerage  Coat  per  Pound 


L8,  Moorestown 

ssup,  Moorestown 

e.  Vineland 

nan,  Egg  Harbor  City.. 

farm 

&  Mickel.Brldgeton 

Lggs.  Hightstown 

neas.  Woodbine  ....»*... 

Icombe  Ringoes «. 

ifer.  Milford 

Iter,  Belvidere 


PHOSPHOBIC  A.CID. 


I' 


si 

-2  Pi; 


8.U 
3.64 
4.11 
2.74 
2.67 
2.&9 
8.86 
1.83 
4.68 
8.28 
2.78 
2.83 


1.89 
1.62 
1.67 
1.60 
8.98 
8.79 
2.40 
1.80 
0.09 
2.18 
2.28 
8.47 
2.6L 


18.21 
14.90 
14.50 
14. 8L 
14.06 
13.49 
18.97 
14.04 
18.87 
12.92 
16.18 
12.98 
14.48 


9  S  f' 


^39 


cts 
3.78 
3.77 
4.14 
3.61 
3.56 
4.45 
4.29 
3.33 
3.66 
•5.80 
4.33 
4.6» 
4.50 

~92 


810  00 
8  2& 
12  00 
10  70 
10  00 
12  00 
12  00 
985 
10  15 
15  00 
14  00 

12  00 

13  00 


ided  in  the  ayerage. 


GERMAN  POTASH  SALTS. 


FBOM  WHOM  EECBIVID. 


t«  of  Potash. 

L.  Bennett.  Cranbury. 

4.  Pancoaflt,  MuUica  Hill. 

D&yis,  Cedarville.« 

Wilde.  Vineland 

Ieg6  Farm 

cner  &  Mlckel,  Bridgeton 

Hill.  Copper  Hill  

¥.  Pincus,  Woodbine 
I.  Holcombc  Ringoes. 
s.  Yetter,  Belvidere 
indy  Bros.,  Bound  Brook. 


Average  Coat  per  Poand. 

Grade  Sulphate  of  Potash. 
W.  Pincus.  Woodbine 


ylor  Bro«  .  Camden 

xner  &  Mlckel,  Bridgeton 


ATerage  Cost  per  Pound. 


/Googi 
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Home  Mixtures  and  Special  Oom] 

Fnmiahiac  Nltroc«B,  Pkospkoiio  Aeld  aad  ] 


MANUFACTURER  AND  BRAND. 


HOME   mXTURBS. 


J.  H.  HigglDB,  Barley  Sheftl.. -^^.-^ 

L.  E.  BaTtoool,  Newton......— m* »........, 

J.  B.  Warwick,  Hartford (Mooreetown  Orange)....... 

SPBOIAI.   COMPOUNDS. 

The  Nmmu  Ferttllxer  Oo.,  Kew  York  dtj, 

Pomona  Orange  Mixture  No.  l.^^ — ...< 

No.  2 , 

Newport  Fertiliser  Co.,  PhlladelphU,  Pa. 

Coffin  Brand —....—.. ........... 

Oloucester  County  Orange  Sweet  Potato  Fertlllier, 

**      White  Potato  Fertlllier 

Egan'8  Formula .......— ..............—.......•......— ....... 

Hilton  Brand  ..<».......—.....— .m...— ...—....•— ......< 

Pomona  Orange  Potato  Mixture....— 

••      Oraln  Mixture.....—— 
Somerset  Chemical  Co.,  Bound  Brook,  N.  J. 

Amerman*f  No.  2  Spedal —...—....—..—.....< 

No.  8     "      


I.  P.  Thomas  A  Son  Co.,  Philadelphia,  Pa. 

Roxburg  Orange  Mixture......— ^ 

Trenton  Bone  Ferttllxer  Co.,  Trenton,  N.  J. 
SllverB  &  Hutton  Brand ..........—.. 


WilUama  A  Clark  Branch,  New  York  City* 

Blawenbnrg  Orange  No.  1.. — . 

"       No.« 

Grand  View  Orange  Mixture  No.  1.. — .... 

••      No.  2 

Millstone  Orange  Mixture  No.  1... —...—. 

••       No.  2- 

No.  4 


WHSRB 


Barley  Shea 
Newton ...... 

Hartford..—. 


Harmony.. 


Ashland.— 
Swedesboro. 

Moorestown 
Hartford. ...« 
Harmony ..». 


Neshanle .... 

M 

Brainards.... 
Cranbury — . 
Blawenbuig 
Flemlngton. 
MUlstone.... 


r 
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Pboiphoilo  Add. 


4.96 
8.84 
2.62 


4.00 
8.88 

4.28 
7.26 
6.88 
6.16 
4.04 
6.88 
7.26 

0.00 
0.02 

5.18 

8.66 

6.04 
1.92 
2.82 
2.12 
1.82 
4.02 
8.90 


I 


6.86  4.95 
6.18  1.40 
9.26     2.88 


4.12 
4.76 

1.89 
1.66 
2.07 
8.79 
1.81 
1.59 
2.08 

7.26 
6.68 

4.21 

5.08 

8.64 

5.71 
5.15 
4.85 

5.42 
8.47 

8.781 


2.42 
2.40 

8.17 
2.91 
2.80 
0.75 
2.78 
3.78 
8.84 

8.57 
8.74 

2.82 

1.78 

2.07 
8.16 
8.09 
2.68 
2.82 
1.51 
2.64I 


16.87 
10.98 
14.11 


10.64 
U.04 

9.84 
11.88 
U.76 
10.70 

8.68 
U.80 
12.63 

10.88 
10.89 

18.81 

10.87 

11.75 
10.78 
11.06 

9.10 
10.06 

9.00 


I  10.1 


9.00 
10.00 


10.00 


10.00 

9.00 
7.00 


ArailAble. 


11.88 

9.68 

11.78 


8.12 
8.64 

6.17 
8.92 
8.96 
9.96 
6.85 
8.47 
9.89 

7.26 
6.65 

9.89 

8.64 

9.68 
7.68 
7.97 
6.47 
7.84 
7.19 
7.65 


8.50 


8.00 
9.00 

6.00 
6.00 
6.00 
7.00 
7.00 
7.60 
9.0c 

8.00 
10.00 

8.00 

8.00 

9.00 
8.00 

8.00 
6.00 
8.00 
6.00 
8.00 


PotaBh. 


6.64 
18.87 
9.88 


6.48 

8.17 

•9.74 
9.06 
8.89 
11.80 
10.46 
•6.00 
•8.81 

4.86 
8.68 

4.69 

10.08 

7.11 
6.03 
10.04 
6.16 
4.98 
9.07 
7.98 


18.00 


6.00 
8.00 

18.00 
10.00 
8.76 
10.00 
10.00 
8.00 
8.00 

5.00 
4.00 

5.00 

10.00 

7.00 
6.00 

10.00 
6.00 
6.00 

10.00 
6.00 


1188  16 
30  81 
8140 


81  48 

16  13 

88  63 
88  91 
86  99 
86  91 
84  88 
81  76 
19  86 

tl7  98 
tl8  91 

18180 

8116 

119  78 
t80  66 
86  23 
81  61 
18  13 
88  68 
86  10 


180  37 
88  00 
86  60 


19  76 
14  60 

38  00 
83  61 
26  00 
3186 
89  00 
94  10 

19  80 

86  00 

20  00 

19  00 
36  00 

19  86 

88  40 
88  00 
88  00 
80  00 
86  00 
88  06 


,  if  not  entlrtly,  in  form  of  sulphate,    f  1901  valuation. 
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Oomplete  FertUiaers 

FnrBlflkimc  lfltroc«m,  Phospkorio  Aeid  m 


MANUFACTURER  AND  BRAND. 


J.H. 


Allen  A  Son,  lAwrence  Stefclon*  N. 
Bone  and  Potash.....^...— .^^.—^......^^ 


J. 


Complete  Phoq>hate.^ 


Potato  and  Track  Manure. 

Amerloan  Af^cnltoral  Chemical  Co.,  Kew  York  City, 
Bradlej  Braaclu 

New  Method  Fertiliser.....^ — ....... ............... 

Potato  Fertiliser........................................ .............. ........ 

Complete  Manure  for  Potatoes  and  Vegetablee.......M ........ 

Complete  Maooie  with  10  Per  Cent  Potash....................... 

FMato  Manure. ~....... 

Bean  and  Potato  Phosphate..^ 


Niagara  Phosphate . ..................... 

Chloopee  Goano  Branch. 
A  1  Vegetable  and  Potato  Manure.... 

Special  New  Jersey  Brand.......... 

Standard  Quano.. 

Farmers'  Reliable. ..« ......... 


Olnrk's  Cove  Branch. 

Fish  and  Potash 

Great  Planet 

Crocker  Branch. 

Wheat  and  Com  Fertiliser........................ 

Cabbsge  and  Potato  Manure ........ .....  ».. 

Special  Potato  Manure... 

Harvest  Jewel  Fertiliser......... 

Bast  India  Branch. 
Baker's  Complete  Manure  for  General  Use.... 
Potato  Manure................ — ............. 


Turnip  Manure. 

'*AA"  Ammoniated  Superphosphate.. 

Standard  UmXlD  FertUiser. ...... ........ 

Harvest  Home  Phosphate..  ........<........ 

Great  Bastem  Branch. 

Vegetable,  Vine  and  Tobacco . — ........ 

Garden  Special 

Northern  Com  SpeeiaL 

General... .<................ 

Wheat  Special.. 


WB 


Lawiei 


Keypoj 
Belvid 
Fieehc 
Kejpoi 
Roeelli 
(( 

Alton  M 

ColdS] 

Lyons 

*« 

Westw< 

Keypoi 
PlalDSI 

Patersc 
Turkej 
Holmd 
Paterso 

WestL 
M&rlbo 
Red  Ba 

Plainsl 
Morrist 

Blackvi 

Prince) 
Baakiiij 
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Complete    Fertilizers 

E^omlBliixis   Nitrogen,   Phoapliorio  Aold  and  PotasH. 


-en. 

Phosphoric  Add. 

i 

3.23 

i 

3 
& 

2.16 

1 

a 

.a 
1 

1 
z 

1 

0 

< 
B 

55 

1^ 

1 

1 

0 

1 

ATailable. 

15 

V 

1 
0 

0.04 

9.28 

7.22 

16.19 

15.75 

9.27 

8.S6 

2.16 

4.52 

5.83 

2.88 

13.25 

11.00 

10.35 

9.00 

3.53 

3.28 

4.60 

3.74 

2.18 

10.17 

10.00 

8.31 

7.00 

0.99 

0.82 

1.68 

8.78 

1.84 

10.30 

9.00 

8.16 

8.00 

2.21 

2.C5 

8.96 

4.87 

2.52 

11.35 

9.00 

8.83 

8.00 

3.65 

3.28 

2.12 

5.60 

S.44 

11.16 

9.00 

7.72 

8.00 

3.26 

3.28 

3.70 

2.12 

1.34 

7.16 

7.00 

6.82 

6.00 

I2.12 

2.16 

1.64 

3.97 

3.91 

9.52 

7.00 

6.61 

6.00 

0.88 

0.82 

5.70 

2.62 

1.95 

10.27 

9.00 

8.32 

8.00 

0.98 

0.82 

4.80 

2.76 

2.00 

9.06 

8.  CO 

7.06 

7.00 

2.32 

2.16 

4.12 

8.99 

1.94 

10.06 

9.00 

8.11 

8.00 

2.66 

2.16 

5.80 

1.51 

1.71 

8.52 

7.00 

6.81 

6.00 

1.08 

0.82 

6.32 

1.98 

2.52 

10.82 

9.00 

8.30 

8.00 

0.98 

0.82 

6.46 

2.51 

2.61 

10.88 

8. CO 

7.97 

7.00 

2.28 

1.61 

4. 32 

3.44 

8.02 

10.78 

9.00 

7.76 

8.00 

3.19 

3.28 

5.94 

2.82 

1.56 

9.88 

9.00 

8.26 

8.00 

2.21 

2.05 

6.54 

1.97 

2.66 

11.17 

9.00 

8.51 

8.00 

2.63's.46 

6.62 

1.66 

2.10 

10.38 

9.00 

8.28 

8.00 

2.7013.28 

7.04 

1.58 

1.72 

10.29 

9.00 

8.57 

8.00 

l.:41.64 

5.90 

1.94 

2.23 

10.07 

9.00 

7.81 

8.00 

2.392.16 

8.54 

4.16 

2.61 

10.21 

9. 00 

7.70 

8.00 

3.1613.28 

8.82 

1.88 

1.56 

7.25 

7.Q0 

6.70 

6.00 

5.37!b.71 

8.76 

1.61 

2.22 

7.69 

6.00 

5.37 

5.00 

2.672.16 

6.86 

2.97 

1.84 

11.17 

11.00 

9.33 

9.00 

2.3i2.06 

4.16 

3.68 

3.20 

11.01 

9.00 

7.81 

8.00 

1.3X1.03 

8.04 

4.85 

8.80 

11.20 

9.00 

7.90 

8.00 

2.O1I2.O5 

5.60 

2.57 

1.28 

9.10 

9.00 

8.17 

8.00 

3.26*3.28 

6.56 

2.70 

1.71 

9.97 

9.00 

8.26 

8.00 

2.69 

2.16 

4.38 

3.99 

2.48 

10.80 

11.00 

8.37 

9.00 

l.CO 

0.82 

7.24 

2.89 

1.97 

12.10 

9.00 

10.13 

8.00 

1.8S 

1.61 

7.14 

2.34 

2.40 

11.88 

9. CO 

9.48. 

8.00 

Potash. 


3.28 

2.09 
10. S9 


2.25 
3.33 
7.36 
10.59 
•6.98 
1.39 
1.16 

6 

10.32 
5.21 
1.69 

2.26 

7.13 

2.30 
6.17 
7, 
2.86 

5.71 
10.45 
8.91 
2.33 
3.29 
2.02 

3.18 
6.76 
2.10 
4.17 
2.48 


3.00 

2.00 

10.00 


2.00 
3.00 
7.00 
10.00 
6.00 
4.00 
1.00 

6.00 

10.00 

4.00 

1.00 

2.00 
7.00 

1.50 
6.00 
7.00 
2.00 

6.00 
10.00 
9.00 
2.00 
3.00 
2.00 

3.03 
7.00 
2.00 
4.00 
2.00 


IB 


$25  61 
21  52 
29  33 


14  38 

19  96 
26  83 
26  11 
21  02 

15  73 

12  33 

21  46 

26  04 

17  30 

13  68 

18  42 

25  29 

18  92 
2a  97 

24  65 

16  83 

21  44 

26  62 
31  55 

20  90 

19  51 

16  26 

17  99 

25  44 
19  68 

17  77 

18  66 


e 

«s 

fl  tf  0 

£;5a 


$25  00 
26  00 
32  00 


81  00* 

25  00 
29  00 
32  5& 
35  00 

28  00 

22  oa 

26  00 

32  50 
84  00 

21  00 

24  03 
31  00 

24  00 

29  00 

30  oa 

22  00 

31  00 
34  00 
40  00 
30  00 
26  00 
26  CO 

26  00 

33  00 

25  00 

23  00 

24  00 


gely,  if  not  entirely,  in  form  of  sulphate. 
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Oomplete  Fertilisers 

Fnmisldnc  MtroK^A*  Phospkorio  Aoid  mm 


MANUFACTURBR  AND  BRAND. 


American  Afprieoltaral  Oliemioal  Oo.— (Oont) 
MlUom  Braneh. 
Blood,  Bone  and  Potash  Fertlllier  ..•-.^.. 
Bnflklo  Gnano. ^.....^..^^......^^-m 


Potato,  Hop  and  Tobacco  FertlUxer.. 

Vegetable  Bone  Fertiliser. .^.^.^< 

Cora  Fertiliser....—^ 


Paelfle  Ooano  Branch. 

Special  Potato  Manure.......... 

Nobsqne  Gnano.»..— .......— ...  ■ 

Potato  Phoq^hate.......— ..— 


A  No.  1  Phosphate.....-^...-... 
Ammoniated  DissolTed  Bone ... 

Packers'  Union  Branch. 
Gaideneis*  Oomplete  Manure.., 
Potato  Manure....— ...w.*...... — .. 

UnlTersal  Fertiliser ...— . . 

Anixnal  Com  Fertiliser .—..... 


M oro  Phillips  Branch. 

Fish  Ouano....— .—......— ... 


New  Jeisej  Potato  Manure.. 

Special  Fertiliser 

€.  and  Q.  Oomplete  Fertiliser.. 


Ammoniated  Superphosphate... 
Potato  and  Onion  Fertiliser ..... 

Cora  Fertiliser......— 

Cora  6uano.~ ..——......«.—.... 

XXV  Fertiliser .— . 

Read  Branch. 
Vegetable  and  Vine  Fertiliser... 

Potato  Manure. ——.......... 

Faimen*  Friend.....— ..—.—... 


Bone,  Fish  and  Potash.. 


Leader  Blood  and  Bone..—..... 
Standard  Superphosphate..—.. 
High-Orade  FarmenT  Friend.. 

Practical  Potato  Bpedal 

Track  Fertiliser. 
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Complete  Fertlliaen 

iraUldBc  KltroseA*  Pkospluirlo  Aoid  and  Potash. 


L0.82 
12.05 
)3.28 
t3.«6 


t2.06 
10.82 
12.46 


(2.06 
I2.i6 
)2.05 
)2.i6 

10.82 
20.83 
13.28 
10.82 
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American  Agrrlcnltarftl  GheBii«»l  0».  (Ooni.) 
Sluurpless  A  Carpenter  Brmnoh. 

Soluble  Tampico  Guano ——- •^•• 

Farmers'  Improved  Potato  ManiizeM....M»...*^**» 


Gilt  Edge  Potato  and  Tobacco  Mmnnie... 
No.  1  Bone  Phosphate „^.^^.  «..« 

Sasquehanna  Branch. 
Ammoniated  Bone  Phosphate.-.—.* ....•• 
Potato  Phosphate ;.....™ 

Tygert- Allen  Branch. 

Ten  Per  Cent.  Guano — 

Star  Bone  Phosphate...- «^.« 

Peerless  Potato  Manure 

Fish,  Bone  and  Potaah 

Special  Brand  PoUto  Manure.,... 
Howitz's  Potato  Fertilizer....—. 
Star  Guano .^«. 


Truckers'  Triumph  Potato  Guano. — . 

Nitro  Phosphate — — 

^Wheeler  Branch. 

Potato  Manure — 

Sweet  Potato  Manure »—....—.....- — ...... 

Com  Fertilizer.... — - 

Royal  Wheat  Grower — —.......-. 

Williams  &  Clark  Branch. 

Hlgh-Grade  Special  Fertilizer-...—. 

Royal  Bone  Phosphate — •.«.• 

Americus  Universal  Ammoniated  DisBOlved  Bone... 

Good  Grower  Potato  Phosphate. »•—.....-.. — .. 

Potato  Phosphate ™ 

Prolific  Fertilizer ^ ..--...... 

Americus  Fertilizer.. .^....— .................. 

Armour  Fertilizer  Works,  Baltimore,  Md. 

Bone,  Blood  and  Potash. 

Grain  Grower.. .— 

Wheat,  Com  and  Oat  Special... ...«-« 

Ammoniated  Bone  with  Potaah... .............. ............m. 

Fruit  and  Root  Crop  Special................^*".." ...••.•••"• 

High-Grade  Potato 
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MANUFACTURER  AND  BRAND. 


Warren  AtkliMon,  MnlUoa  Hill,  N.  J. 

A  iif  9  *^  ^"*^  High-Onde  Potato  and  Early  Track  Fertillier. Ifi 

'  Potato  and  Geneial  Track ^»,^„»^^^.„.,.„.,.,^,^, — 

Bpedal  Sweet  Potato  Fertiliser — ,^ „^ 

Oabbage  and  Tomato  Manure..  .«i.......-^.......M^...^..... 

Special  Early  Tomato  Giower.............^......-.^.......^...^ 

J.  H.  B<itrd,  Marlboro,  M.  J. 

Potato  Mannre .........•^.•...^.......^.........  Mi 

Atparagos  Manure .— •.^...»«.......-«»~«^........m..........« 

ii#1ttjr^''^^  Gran  Manure... .....^.....^......^..........^....^. 

*'        ^'  Bangh  *  Boas' Co.,  Philadelphia,  Pa. 

'^^I^l  ttf  Phoephate....................«i.............M. W( 

|l^  Special  Potato  Manure ........... ........^ M< 

The  Berif  Co.,  Philadelphia,  Pa. 
J    \|  *  Lymph  Guano  Ibr  All  Cropa..............................................  Ui 

•26  Special  Bone  Manure 


Standard  Bone  Manure. Hi 

!i|     'j  185  Potato  Manure..............................................................  Co 

•n     .  BeriT^r  Bros.,  Baston,  Pa. 

•fj      1    i  Potato  and  Track............ ................ — «..-..  Ph 

')  ^'  Peerless  Phosphate......... 

Bowker  Fertiliser  Co.,  Boston,  Mass. 

Stockbrldge  Potato  and  Vegetable  Manure........................  Br 

Stockbrldge  Top  Dressing...................................... .. Be 

Stockbridge  Com  Manure. Ri' 

Early  Potato  Manure ..».. Se^ 

Potato  and  Vegetable  Fertiliser. Bil 

Farm  and  Garden  Phosphate. ..<» Bb 

Potash-Bone „ «...  Pa 

Sweet  Potato  and  Track  Manure...«MM. ..»..  8w 

Bone  and  Wood-Ash  Fertiliser Re 

Hill  and  Drill  Phosphate.^... 

Sure  Crop  Phosphate ......^...  Pit 

Bone  aud  Potash,  Square  Brand. Ml 

Potash,  or  Staple  Phosphate. ...»» ...............^  Pei 

Lawn  and  Garden  Dressing .........„.............<.......•«».  Ph 

Fish  and  Potash,  Square  Brand... ................. ..................... 

AmmoDiated  Dissolved  Bone.» Mo 

Com  Phosphate .^..-.....^^....m...  Wl 

Six  Per  Cent  Potato  Fertilizer. «........«  Mo 
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8.25     8.00 

2.09 

2.00 

17  86 

£6  00 

.68 

0.82 

1.98 

6.63 

4.60 

13.21 

9.00 

8.611    6.00 

1.18 

6.00 

33  27 

35  00 
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Complete  FertUlBeo 

FnrmiikiBc  Kitrocent  PhacplMiio  AeU 


MANUPAcraRBa  and  brand. 


Bradley  *  Green  Fertlllaer  Ck>.,  PhilAdelphlA,  Pa. 

Seren  Percent  Ammonia Gaano .•..•....«,^«..^.... 

Extra  High-Orade  Potato  Gnano 

Wm.  M.  Brown,  Cedarvllle»  M.  J. 

Special  Potato  Manure ............................ 

C.  C.  Clark  *  Bon,  Mt.  Bphralm,  M.  J. 

Trackers'  Joy 

E.  Frank  Coe  Co.,  New  York  City. 

FamooB  Red  Brand,  Excelsior  Gaano-.»... ........... ...... 

Alkaline  Bone  Phosphate. .............^.......m... 

Peach  Tree.  Fruit  and  Grape  Vine  FerUliier.................. 

Ammoniated  Oiaiolyed  Bone  Phosphate^.., 

Extra  Special  Potato  Fertiliser ............... 

Ground  Bone  and  Potash... 

XXV  Ammoniated  Bone  Phosphate 

Excelsior  Guano 


Famous  American  Lawn  Fertiliser... 

.  S.  CoUin«  ft  Son,  Moorestown,  N.  J. 

Fish  Guano ..., 

Truck  Guano „^^ 


High-Grade  Fertiliser  for  Potatoes  and  General  Use. 

Cabbage  and  Tomato  FertiUier» 

Collins  ft  Pancoast,  MerohantriUe,  N.  J. 

High-Grade  Fertilizer  for  Potatoes  and  General  Use. 

Ten  Per  Cent.  Guano 

Fish  Guano wm mm ................«.>... 

Cabbage  and  Tomato  Fertiliser.. mm..... 

Truck  Guano  .^. mm...„ 

A.  A.  Cortelyou,  Neshaoic  Station,  N.  J. 

Special  Fertiliser  for  Com  and  Potatoes.  ...m.m..m.m  mm 

Wheat  and  Rye  Special... m. mmmm.mmm...m 

Special  Ammoniated  Wheat  and  Rye .....mmmm..... 

Special  for  Com,  Wheat  and  Rye... mm » 

I.  S.  Cortls,  Frenohtown,  N.  J. 

High  Grade  Bone  Phosphate.. » m 

Davis,  Colson  ft  Co.,  Woodstown,  N.  J. 

Our  Bone  Phosphate m » m 

Potato  and  Tomato  PhoBphate....MM....M.M......MM.. 
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6.03 

3.33 

2.87 
i.l2 

3.37 

1.36 
1.33 
1.53 

1.79 

1. 

1.30 

3.oe 

2.96 

2.S6 

1.68 
2.i8 
3.06 

2 

7.88 

2.36 

3.41 

1.79 


1.771. 6i 
1.791.64 
0.76  1.64 


5.74 
3.28 

2.46 

4.10 

3.28 
1.23 
0.82 
1.23 
1.64 
1.64 
0.82 
3.28 
3.28 

2.46 
1.64 
2.46 
3.28 

.46 

.20 

2.46 

3.28 

64 


Phoflpliorlc  Acid, 


1.72 


3.34 


1.64 


2.87 


2.62'2.46 


II 


6.00 
4.56 

fi.fiS 

8.50 

7.78 

8 

6.78 

6.U 

7.18 

O.OO 

8.261 

8  06 

5.66 

6.10 
6.16 
4.82 

7.12 

4.60 
2.76 
6.62 
6.76 
5.26 

1.62 
7.10 
4.86 
0.00 

3.28 

6.50 
4.76 


1.42 
2. S3 

2.15 

2.50 

1.49 
1.53 
1.53 
2.01 
1.81 
5,85 
1.43 
1.21 
2.W 

2.01 
2.96 
4.09 
1.10 

8.78 
2.16 
1.88 
1.12 
2.70 

5.07 
0.91 
8.22 
8.25 


1.06 
1.70 

2.06 

1.57 

2.25 
2.78 
2.94 
8.84 
2.71 
11.82 
3.45 
2.60 
2.68 

1.21 
1.82 
1. 
0.72 

1.42 
0.87 
1,25 
0.68 
1.47 

3.48 
0.84 
2. 
2.70 


8.48     9.00 
9.09     8.00 


8.29     8.04     9.61 


9.73 

7.57 

11.62 
12.56 
11.25 
11.99 
11.20 
17.67 
13.14 
11.87 
10.68 

9.32 
9.44 
9.94 
8.94 

9.76 
5.79 
9.66 
8.66 
9.43 

10.07 

8.85 

10.91 

10.95 


10.60 
10.00 


10.00 
9.6) 
14.00 
10.00 
10.00 
7.00 


3.08 
8.19 


0.82 
1.15 


9.40 

9.10 


12.00 


9.09 
9.00 


AvalUible, 


7.42 
7.39 

7.67 

6.00 

9.27 
9.83 
8.31 
8.16 
8.49 
6.86 
9.69 
9.27 
8.00 


8.U 
8.12 
8.41 
8.22 

8.33 
4.92 
8.40 

7.88 
7.96 


6.57 


8.58 
7.95 


7.00 
6.00 

7.00 

8.00 

9.03 
8.63 

8.00 
8.09 
8.00 


Potash. 


8.63 
9.00 
6.00 

8.00 
8.00 
8.09 
7.00 

8.00 

4.00 
8.00 
7.00 
8.00 


6.69 

8.01  8.00 

8.08  8.00 

8.25  8.00 


8.00 

8.00 
8.00 


4.49 
9.89 

10.60 

6.47 

•6.17 
•3.07 
•5.19 
•2.68 
•9.39 
2.15 
2.29 
♦6.32 
•4.43 

3.65 

2.00 

•10.68 

4.99 

•10.62 
4.48 
3.87 
4.97 
1.98 

4.40 
2.16 
2.61 
2.81 

3.30 

•7.79 

*7.13 


6.00 
10.00 

10.00 

6.00 

6.00 

2.60 
6.00 
2.2S 
10.00 
2.00 
1.50 
3.40 
4.00 

4.00 

2.00 
10.00 
6.09 

10.00 
4.00 
4.00 
6.00 
2.00 

8.00 
2.00 
2.00 
2.00 

3.00 

6.00 
6.00 


S  ^ 


$31  31 
27  31 

26  61 
25  28 

27  47 

18  48 

19  o: 

17  52 

24  78 
17 
17  31 

25  69 
23  07 

19  48 
16  90 

26  61 

22  62 

26  88 
34  82 

19  99 

23  30 
16  15 

20  77 

16  02 

17  25 
14  25 

16  12 

26  66 
22  97 


a  01  o 


$37  00 
29  00 

28  00 

31  00 

34  00 

24  00 

28  00 

25  00 
28  00 
28  00 
23  60 
40  00 
38  00 

26  00 
23  00 
28  00 

27  00 

28  00 
45  00 

26  00 

27  00 

23  00 

30  00 

21  00 
20  00 

22  00 

25  00 

28  00 

24  00 
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Complete  Fertilisers 

Fmxmiahlas  Hitros^n,  PkMpkttHe.  Aoid  and  I 


MANUFACTURER  AND  BRAND. 


B.  F.  DemarU  *  Son,  Cedarrille,  N.  J. 

Bpecitl  Superpliosphate^.....^...^....— M......^... 

FlflhOuuio ^ •^ ^........ 

Complete  Bone  Fertiliser ^^...-^ 

Trucken'  Potato  Manure.. 

J.  H.  Denlae,  Freehold,  N.  J. 

High-Qrade  Fertiliier.......^. .....^...-^.•^ 

Complete  Potato  Manure ^ « 

Bxoeliior  Potato  Manure , 

H.  W.  Dongliteii*  Moorestown*  N.  J. 

Sure  Shot  Superphoephate , 

Special  Potato  Manure  » ^.^ 

Dried  and  Ground  Fish  Guano ^.^^...^ 

J.  O.  Downward  A  Co.,  OoatesriUo,  Pa. 

Boyal  Bone  Phosphate^-MMM........... ».....••• 

Special  Bone  Fertiliser.....................^.. ......... 

Frank  Bmmona,  Newton,  N.  J. 

Special  Potato  Manure.... 

J.  O.  FIfleld  *  Sons  Ck>.,  BakenvUle,  N.  J. 

Special  Potato  and  Cabbage  Manure^.... »..•«..» 

Special  Sweet  Potato  Manure. ..........^ ....... 

Flthlan  &  Pennell,  Brldgeton,  N.  J. 

Complete  Phoepbate......... » .............<.•. 

W.  O.  CtarrUon,  Brldgeton,  N.  J. 

Bay  Side  Fertiliser 

Murpby  Brands  for  Potatoes  and  Tomatoes....... 

Truckers'  Pride 

Our  Pride  Fish  Guano............ 

Gold  Dust 

Farmers'  Pride 

Pride  of  Cumberland... ............ 

J.  O.  Orisoom*  Woodbury,  N.  J. 

King  Crab  Compound..........................^^........... 

Wyekoff  Hendriokson,  AUentown,  N.  J. 

Wbeat  and  Rye  Manure. «»...»..... 

Higb-Grade  Potato  Manure... 

Com  and  Truck  Manure 

Special  Potato  Manure.. 


WHBRB  I 


Bridgeton...., 


HoweU  Btati 
Freebold ..... 
Cranbury..^ 

Moorestown. 


Ringoes..... 


Andorer...... 

Woodbury... 

Bridgeton.... 

Bridgeton.... 
«( 

Brma ....«...« 
Bridgeton... 


Woodbury.. 

AUentown.. 
Hamilton  8q 
AUentown.. 
RobbinrriUe 
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Complete  FertillBers 

FnnUahlac  Kitrosea,  Phospluirlo  Aoid  and  Potask. 


0.82 
2.01 
1.7B 
8.66 

i,iZ 
3.76 
i.34 


0.82 
2.46 
1.61 
3.23 

1.10 
3.19 
1.31 


2.36  3.16 
2.78  2.16 
3.66  3.69 


0.87 
1.11 

3.33 

2.52 
2.26 


0.82 
1.23 

3.28 

2.16 
2.06 


1.701.61 


1.70 
2.62 
3.96 
8.36 
0.92 
1.88 
1.85 

3.81 

3.2S 
3.97 
2.27 
3.36 


8.06 
2.16 
5.38 
1.10 
0.82 
1.61 
1.61 

1.10 

0.82 
3.38 
1.61 
8.16 


Pbosphoric  Acid. 


6.96 
6.32 
6.20 
6.91 

8.96 
6.80 


9.04 
8.70 
1.74 

3.82 
2.80 

5.02 

3.62 
2. SO 

4.46 

5.82 
5.41 

4.94 
3.64 
5.24 
5.24 
4.74 

5.28 

7.34 
4.78 
7.16 
6.U 


2.40 
2.41 
4.41 
2.62 

4.19 
3.25 
4.81 

1 
1 
1.71 

4.34 
4.45 

3.16 

4.14 
4.74 

4.13 

8.75 

8,00 
8.18 
4.49 
8.78 
2.C6 
8.58 

3.66 

8.61 
8.22 
8.65 
2.60 


1.02 
1.48 
4. 
1.46 

1.59 
1.50 
2.07 

2.88 
1.51 
8.53 

2.04 

2.01 

1.92 

1.60 
1.47 

4.49 

1.18 

1.28 

1.05 

1.59 

1.84 

1 

1.12 

1.18 

3.14 

1.59 
2.88 
1.09 


10.33 

10.16 
15.00 
11.03 

9.71 

10.05 
10.26 

13.22 
11.60 
7.01 

9.70 


10.10 

9.36 
8.61 

13.08 

10.20 
9.67 
9.17 
9.72 

10.36 
9.13 
9.11 

10.02 

11.09 
9.69 

13.19 
9.71 


10.00 

9.00 

15.00 


8.00 

9.00 
9.25 

11.00 


6.85 


9.00 
10.00 


10.00 
8.50 


Available. 


10.00 
12.00' 


11.00; 
10.00 


9.36 

8.73 
10.61 
9.56 

8.15 
8.55 
8.19 

10.89 

10.06 

3.13 

7.66 
7.25 

8.18 

7.76 
7.01 

8.69 

9.07 

8.11 

8.12 

8.13 

9. 

7.90 

8.32 

8.81 

10.95 
8.00 

10.81 
8.62 


9.00 


10  CO 
10  00 


8.00 
7.00 

7.00 

7.00 
6.00 

8.00 

7.50 
8.00 
8.00 
8.00 
9. CO 
8.00 
8.00 

8.00 

10.00 
9.  CO 
9.00 
8.00 


Potash. 

4 

1 

1 

1. 
■2? 

1.51 

1.00 

$13  79 

2.31 

2.60 

18  02 

1.79 

2.50 

19  17 

1.60 

7.60 

22  11 

8.01 

8.00 

29  66 

9.32 

10.00 

28  91 

8.74 

8.76 

30  29 

8.90 

3.00 

22  93 

7.23 

7,00 

26  00 

3.91 

5.00 

20  26 

3.67 

3.00 

13  62 

2.75 

3.50 

1107 

9.19 

9.00 

27  66 

7.71 

7.00 

25  30 

9.82 

lO.OC 

23  11 

3.15 

3.00 

17  70 

2.60 

2.50 

17  18 

9.43 

10.00 

25  27 

5.08 

7.00 

22  13 

5.76 

8.00 

2121 

2.03 

2.00 

1133 

3.11 

5.00 

17  36 

1.90 

2.00 

16  50 

5.61 

5.00 

26  16 

3.U 

3.00 

22  31 

9.88 

10.00 

29  80 

1.32 

4.00 

22  92 

9.85 

10.00 

28  18 

ss 


$19  00 

25  00 
23  00 

28  00 

29  00 
29  00 
52  00 

27  00 

29  CO 

28  00 

23  00 

26  GO 

33  00 

35  00 
56  00 

82  60 

22  50 

30  00 
33  00 
33  00 
17  00 
26  00 

26  00 

31  00 

20  00 

32  00 

27  00 

33  QO 
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Complete  FertillBera 

Foraiflldas  Kitros^a,  Pkospkorlo  Aeid  and  ] 


MANUFACTURER  AND  BRAND. 


8.  M.  Hets  *  Bro.,  PhlUdelphla,  Pa. 

Potato  and  Track  Manure......^ ^.*.^ 

Fiah  and  Potash ^....^.. .............. 

Special  Potato  Mannie  ............................. 

Special  Oabbage  Manure..............^  ^...^ 

Wheat  and  GraM  Mannre..^..........^^....... 

O.  O.  HlffKins  A  Bon,  Three  Bridf^ee,  N. 

Qolden  Rod ......».» ^...........^....^ 

Ira  HUl,  Copper  HiU,  N.  J. 

Potato  FertUlxer. 

Pure  Bone  Phosphate........^ 

Hill  &  Co.*  Fleminston,  N.  J. 

Ten  Percent.  Potato  Fertiliser.....,^.. 

No.  2. — ...... 


J. 


Standard  Fertiliser 

Hiree  *  Co.,  Qvinton,  N.  J. 

Special  Potato  and  Tomato  Phosphate 

Standard  Bone  Snperphoephate.......... 

W.  B.  Hitohner,  Woodstown,  N.  J. 

High-Qrade  Potato  Manure. 
The  Habhard  FertUiaer  Co.,  Baltimore,  Md. 

Standard  Bone  Superphosphate. 

Royal  Bnsign  fbr  Barly  Market  Vegetables, 

Farmers*  IXL  Superphosphate 

Trackers*  SoTen  Per  Cent  Royal  Seal  Compound... 
International  Seed  Co.,  Boohester,  N.  T. 

PoUto  and  Track  Manure........................^.........*. 

Al  Special  Manure. 


Grain  and  Grass  Fertiliser........ 

Herrey  Kohl,  Flenkin^ton,  N. 
Complete  Fertiliser................... 

Bone  and  Potash ..............^ 


lAokawanna  Fertiliaer  and  Ohemieal  Co.,  Mooeic,  Pa< 

KaU  Chief. «. 

Moosic  Phosphate ^ . — ..................................... 

Bone  Superphosphate................  ...................................... 

Admiral  Dewey. 

Special  Manure.......««.................M....M....«...«^.....«. 

Samuel  Lederer  A  Sons,  New  Bronswiok,  N.  J. 
Potato  Fertiliser........^ .............. ... 


WHBRB 


Ringoes. — 
Toms  RiTer. 
Cranbnry... 
Ringoes...... 

German  Val 

Three  Bridge 

Copper  Hill, 
tt        «« 

Flemington. 


Qninton...... 

Woodstown. 
Gloucester.., 

Cranbury...« 
«• 

Alton.......... 

Flemington. 


Brma.......... 

Stillwater... 
Baptistown. 
Pattenbuxg. 
Blaintown.. 

South  Bound 
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Complete  Fertilisers 

Fnmlahlits  Ifltrogen,  PhosphoTle  Aold  wad  Potash. 


ogen. 

J^hosphoric  Acid. 

Potash. 

aS 
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0   1    m 
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2.212.16 
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AvaUable. 

4 

1 

i 

S 

0 

'^l 

1 

& 
8.51 

i 

1 
S 

s 

«5S 

2S 

i.l8 

4.36 

1.86 

10.10 

8.00 

5.09 

6.00 

$20  90 

$29  00 

28 

2.283.06 

5.12 

2.88 

2.81    10.61 



8.30 

8.00 

3.57 

3.00 

19  78 

30  00 

74 

2.97  3.28 

7.02 

1,92 

1.67    10.61 



8.91 

8.00 

6.79 

7.00 

25  C3 

30  00 

66 

2.713.28 

8.48 

3.14 

2.09 

8.71 

6.62 

6.00 

4.05 

l.OO 

19  85 

30  00 

03 

1.03 

0.82 

5.36 

2.85 

2.79 

10.60 

9.C0 

7.71 

8.00 

2.67 

2.00 

11  12 

22  00 

.16 

1.16 

1.23 

6.42 

1.88 

1.92 

10.22 

8.30 

8.00 

1.18 

1.00 

16  15 

2100 

.61 

2.51 

2.16 

1.80 

6.76 

1.54 

10.10 



8.56 

10.50 

9.01 

9.00 

25  11 

29  00 

17 

2.17 

2.C6 

2.02 

6.61 

1.82 

10.15 



8.63 

10.50 

3.55 

2.50 

19  61 

2100 

.80 

1.80 

1.61 

4.21 

8.48 

1.50 

9.22 

9.00 

7.72 

8.00 

10.75 

10.00 

23  10 

27  00 

08 

1.08;0.82| 

3.76 

8.86 

2.68 

10.29 

9.00 

7.61 

8.00 

2.25 

2.00 

1115 

20  00 

22 

2.22 

2.05 

8.80 

8.22 

2.64 

9.66 

8.00 

7.02 

7.00 

2.83 

2.50 

17  82 

23  00 

.85 

2.43 

2.  IS 

6.32 

1.59 

2.66 

10.56 

10.00 

7.91 

8.00 

1.71 

6.00 

20  88 

2100 

17 

l.M 

1.61 

5.66 

2.81 

2.66 

10.13 

9.50 

7.87 

8.00 

3.29 

8.00 

17  50 

2100 

2C 

2.20 

8.16 

6.80 

1.82 

1.87 

9.19 



7.62 

7.00 

8.38 

8.00 

82  75 

23  00 

.00 

1.86|1.61 

5.62 

2.49 

2.38 

10.19 

8.11 

8.00 

8.91 

3.00 

17  11 

25  00 

.17 

8.112.16 

6.86 

2.58 

2.78 

11.67 

„, 

8.91 

8.00 

1.52 

4.00 

20  65 

28  00 

IS 

2.061.61 

4.46 

3.16 

2.90 

10.52 

7.62 

8.00 

2.11 

2.00 

17  31 

23  00 

08 

6.216.71 

5.40 

1.57 

0.92 

7.89 

6.97 

6.00 

B.23 

5.00 

28  73 

36  00 

.50 

1.60 

1.23 

4.82 
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56  NEW  JERSEY  STATE  AGRICTJ 

Complete  FertlUaer 

Fmnifliams  KitrocM,  PlMqAerie  AeM 


MANUFACTURBB  AND  BRAND. 


JAmt^T'B  Arrtoaltaiml  Ohemleal  Works,  Newark,  N.  J. 

Special  Ten  Per  Gent.  Potato  ....^^ ^.-^.........-^ 

Standard  Pure  Bone  Saperphoaphate..^...... ....^.....^ 

Potato  Manore  .....^.......m. -^ 


.  Mount  Rom  Com  Fertiliser. -^ 

l^^iti     ■      ^    '  Ammoniated  DltMlTcd  Bone  Phosphate.. 

U.  8.  Superphosphate... » 

••Q" Brand 

Sncoets  Fertlllier 

Potato  and  Corn  Ferttllaer,  No.  2...^.^^... 

Special  Com  and  Potato  Fertiliser.....^... 
j  Special  Crop  Producer  Fertillaer. ...... .»... .. 

Harrest  Queen  Phosphate^ 

S-«-lO  lor  PoUtoes. 

«-*-lO  for  Potatoes ., 


The  Mapes  Fommla  A  PeraTian  Ooano  Co.,  N.T.  Cttji 

Potato  Manure 

Cauliflower  and  Cabbage  Maoure.. ...... 

Com  Manure — 

Fruit  and  Vine  Manure... 

Top  Dresser— Half  Strength ..» 

Top  Dressei^Full  Strength 


Complete  Manure  for  Light  Soils... 

Complete  Manure  for  Heavy  Soils. 

Complete  Manure  for  Average  Soils. 

Complete  Manure,  "A"  Brand 

General  Crop  Brand. 

Complete  Manure,  10  per  cent.  Potash 

Grain  Brand .. .... 

Ammoniated  Dissolved  Bone  with  Potash.. 

Cereal  Brand 

Lawn  Top  Drefsiog........ 

Complete  Manure  for  General  Vae,^.,„^.,„. 

Grass  and  Grain  Spring  Top  Dressing..... 

John  B.  Mlnoh,  Bridi^etoii,  N.  J. 

Sweet  Potato  Manure 

Complete  Phosphate 

MltoheU  Fertilizer  Co.,  Tremley,  N.  J. 

Special  Vegetable  Fertiliser.. ............... ....... 
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Complete  Fertlllzera 

NltroKen,   PkoHpliorio  Aoid  and  Potash. 


. 

Phosphoric  Add, 

PotMh. 
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1.64 

7.48 

1.20 

1.18 

9.86 

8.68 

8.00 

♦9.86 

10.  oo 

mn 

K8  00 

98 

2.46 

9.10 

1.62 

2.00 

18.62 

11.00 

10.62 

9.00 

8.49 

2.  CO 

20  06 

28  00 

91 

3.28 

7.82 

1.77 

1.69 

10.78 

9.00 

9.09 

8.00 

7.21 

7.00 

25  51 

34  00 

121.6i 

6.88 

1.62 

2.11 

10.61 

lO.OOi 

8.60 

800 

1.87 

1.00 

17  93 

23  00 

67  2.05 

7.22 

2.38 

2.10 

11.70 

9.00 

9.60 

8.00 

2.54 

1.80 

ISU 

23  00 

31 

1.08 

7.80 

0.97 

1.86 

10.63 

10.00 

8.77 

8.00 

*2.28 

2.00 

16  03 

24  00 

.38 

0.82 

6.91 

1.56 

1.67 

10.17 

10.00 

8.50 

8.00 

2.68 

4.00 

16  00 

22  00 

33 

1.23 

8.80 

1.25 

1.89 

11.44 

11.00 

9.65 

9.00 

•2.31 

2.00 

16  82 

22  00 

.8€ 

1.64 

8.58 

1,71 

2.56 

12.88 

«. 

10.32 

10.00 

•8.96 

4.00 

21  09 

27  00 

.77 

1.64 

7.66 

1.08 

1.58 

10.18     9.00| 

8.69 

8.00 

2.97 

3.00 

17  67 

24  00 

.M 

0.82 

6.60 

0.9S 

1.28 

8,76 

8.00 

7.63 

7.00 

•1,41 

1.00 

12  93 

20  00 

.37 

1.23 

7.08 

2.80 

3.88 

13.26 

11,00 

9.38 

9.00 

•1.81 

2.00 

17  26 

20  00 

.76 

2.46 

7.56 

1.30 

2.12 

10.98 

8.86 

6.00 

5.10 

10.  CO 

23  43 

33  00 

.53 

2.46 

6.88 

1.66 

0.87 

8.50 

7.43 

6.00 

•8,93 

10.00 

24  23 

30  00 

.01 

3.69 

2.96 

5.11 

2.18 

10.23 

8.00 

8.10 

8.00 

•7-03 

6.00 

S8  50 

36  60 

.23 

4.10 

2.16 

6.21 

1.15 

9.12 

6.00 

7.67 

6.00 

7.29 

6.00 

27  61 

36  00 

.74 

8.46 

2.00 

6.88 

2.60 

10.93 

lO.OO 

6.35 

8.00 

6.06 

6.00 

83  34 

36  00 

.24 

1.64 

2.12 

3.96 

2.06 

8.43 

7.00 

6.38 

5.00 

•10.96 

10.00 

24  91 

41  00 

.92 

4.98 

0.62 

2. SO 

1.80 

4.22 

4.00 

2.92 

•2.16 

8.00 

20  47 

33  00 

.93 

9.84 

1.16 

4.81 

8.10 

9.37 

8.00 

6.97 



•4.60 

4.00 

39  12 

50  00 

.19 

4.93 

2.06 

1.17 

2.41 

8.91 

8.00 

6.63 

,6.00 

•7.46 

6.00 

30  90 

40  00 

.94 

4.92 

2.61 

6.25 

2.71 

10.60 

10.00 

7.79 

8.00 

•3.68 

3.0O 

28  08 

39  00 

.63 

4.10 

2.62 

4.87 

1.80 

8.79 

8. CO 

6.99 

7.00 

•5.77 

5.00 

27  75 

36  00 

.90 

2.46 

8.18 

7.87 

2.96 

13.61 

12.00 

lO.OS 

10.00 

3.38 

2.60 

23  67 

35  00 

.81 

1.64 

2.72 

6.31 

2.46 

10.49 

10.00 

8.03 

8.00 

2.50 

2.00 

17  11 

24  00 

.35 

2.03 

1.04 

8.90 

1.11 

6.38 

5.00 

4.94 

3.00 

10.40 

10.00 

21  99 

80  00 

.12 

0.82 

2.61 

5.12 

1.78 

9.44 

7.66 

8.00 

4.27 

4.00 

16  72 

23  00 

.40 

|l.23 

6.50 

6.06 

1.87 

13.42 

12.00 

11.55 

10.00 

2.08 

1.60 

18  86 

28  00 

.94 

1.64 

2.20 

5.11 

1.70 

9.C4 

8.00 

7.34 

6.00 

3.17 

3.00 

16  94 

29  00 

.50 

8.46 

0.11 

8.28 

1.S8 

6.05 

3.60 

3.72 

S.54 

'  2.60 

14  92 

36  00 

.68 

3.98 

1.71 

6.37 

2.iS 

10.54 

10.00 

8.11 

8.00 

4.83 

4.00 

24  19 

35  00 

.10 

4.92 

1.92 

5.18 

1.83 

9.23 

6.00 

7.40 

6.00 

7.30 

7.00 

30  35 

41  00 

.48 

1.64 

1.90 

1.87 

2.59 

9.36 

.......a. 

6.77 

9.00 

12.32 

10.00 

23  16 

50  00 

.44|2.05 

7.68 

1.65 

2.62 

11.95 



9.33 

9.00 

4.38 

4.C0 

2176 

24  00 

.20 

l3.« 

6.08 

1.66 

1.78 

12.51 

10.00 

10.73 

8.00 

6.83 

6.00 

27  61 
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NEW  JERSEY  STATE  AGRICUI 


Complete  FerUlii 

Faundahlns  Nltrac*a,  PkMpkorle  A«ld  i 


'  l'*"lr'9t" 


MANUFACTURER  AND  BRAND. 


Mixner  and  Mlckel,  Bridir^ton,  N.  J. 

Phosphate  for  Oats...-^...^^^^—^^...^...^^.......^.... 

High-Grade  for  Potatoes  and  Sweet  Potatoes. . ....^ 

Top  Dresser  for  Strawberries  and  Asparagus...*.... ^ 

Special  for  Wheat,  Oats  and  Peas.....^....^^. 

Fish  Mixture  for  Tomatoes  and  Sweet  Potatoes.. 

Complete  for  Com,  Wheat.  Potatoes  and  Tomatoes.......... 

Monmoath  FertlUaer  Works*  Shrewsbury,  N.  J. 

Special  Potato  Manure 

Albert  Nelson  and  Co..  Allentown,  N.  J. 

Com  and  Track  Fertiliser. .» 

Potato  Fertiliser- « 

Special  Potato  Manure » 

Complete  Potato  and  Track 

High-Qrade  Superphosphate. ............. ...... ...«»... ...... ....... 

"A"  Brand,  Special  Potato ......................... 

Complete  Potato  Manure....^.^....^............ 

WiUetts'  Brand,  Special  Potato  Manure..  ...^^...............^^ 

New  Jersey  Agrlcoltnral  Cliem.  Co.,  Newark,  N.  J. 

Russell's  Special  Potato  Fertiliser. .«.......« 

Russell's  Ammoniated  DissolTed  Bone  Phosphate.......... 

Ruasell's  Two  Tons  in  One............... 

RuflBcll's  Ten  Per  Cent.  Potato  Fertillser...^..........^.^....... 

Russell's  Champion  Manure.. ............ ............................. 

Russell's  Special  Com  Manure 

Russell's  Potato  Manure........................... 

Newport  Fertlliaer  Oo.,  Philadelphia,  Pa. 

No.  1  Bone  Phosphate. ..................M...MM....M...M..MM........ 

Fish,  Bone  and  Potash......... ......... ......m.......................... 


Gilt  Edge  Potato  and  Tobacco  Manure.. 
Gilt  Edge  Potato  and  Tobacco  Manure.. 

Trackers'  Joy................ 

Trackers'  Joy ...» »... «».. 

Evans  iirand  ..............m. ...... ................ 


Reotiiied  Phosphate ^ 

Potato,  Tobacco  and  Track  Guano  .. .. 

Grain  and  Gra»s  Special............... 

Farmers'  Ammoniated  Bone  Phosphate.... 
Special  Compound  ......^.......^...............mm. 

Clark's  High  Grade......... — ...« .«...-.. 

Clark's  Special. ....» 
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Complete  Fertilizers 

oniiaMiiK  Nitrogen,   Phosphoric  Acid  and   Potash. 


n. 

Phosphoric  Acid. 

Potash. 
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4.64 

1.86 

2.19 

8.68 
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7.00 
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19  57 
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7.88 
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21  31 
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1.52 
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3.96 

6.C0 

7.60 

8.00 
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10.00 
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-60  NEW  JERSEY  STATE  AGRICUL 

Gtompleto  FertUlaen 

FurHiaklBc  If  itvocMt,  PkMpbMrfft  AelA  i 


MANUFAGTURBR  AND  BRAND. 


"James  IS.  Otis,  Toekerton,  K.  J. 

Special  for  Potatoee.^........ 


Menhaden  Fish  Ouano.. 
S.  L.  Panooast,  MnUlca  Hill,  N.  J. 
Early  Potato  Orower......«......^^..M.- 


Early  Tmck  Fertiliier.M 
.Peterson  A  Smith,  Woodstown,  N.  J. 
Wheat  and  Oatt  Saperphosphate...^..^.. 
Hlgh-Grade  Potato  Fertiliier......^..;.^... 

Potato  Snperphosphate.........-^...........^ 


H.  Polloek,  Baltimore,  Md. 

Ammoniated  Bone  Phosphate.. 
Special  Wheat  Qrower...^^.M 
Owl  Brand  Ouano^...M«M...... 


Quaker  City  Pondrette  Co.,  Pkiladelphla,  Pa. 

Quaker  City  Pondrette........... 

John  Bepp,  Glassboro,  N.  J. 

High-Grade  Fermizer. ............. .. 


iCnos  Richmond,  Hmer,  N.  J. 
Special  Potato  Phosphate........ 

Special  Com  Manore  .............. 


Cdward  Bigg,  Jr.,  Burlington,  K.  J. 

Potato  Manure 

Fish  Oaano............» 

:M.  F.  Biley,  Elmer,  N.  J. 

Potato  Fertiliser. ............... 


High-Grade  PoUto..................................... 

Buckman  Bros.,  New  Brunswiok,  K.  J. 

Com  Fertilizer. ...m.... 

•C.  W.  Saul,  Bio  Grande,  N.  J. 

Anti-Trust  Potato  and  Tomato  Guano....... 

HSharpless  A  Bro.,  Camden,  N.  J. 

Ten  Per  Cent  Truck  Gnana. ...... 

Extra  High-Grade  Potato  Manure... 

Seven  Per  Cent  Guano...................M 

No.  1  for  General  Use......... 
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rnlahfng  Nitrogen,   Phosphorio   Aold   and   Potash. 
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MANUFACTURBR  AND  BRAND. 


M.  Jm  SluMmAker  A  Oo^  Philftdelphi*,  Pa. 

Swift-dura  10  Per  Cent.  PoUto  ^)eolal,  Na  l,^.^ ] 

fSwift-Soie  Baperphosphato  for  Potato«t. ....-^ ..^  ^ 
BwiftrSnro  Ooano  for  Fall  Trade.. 


Bwift-Bura  Oiiano  for  Ty>i]iatoei,  Truck  and  Oom......^.^...  ] 

BwlA-8are  Superphosphate  for  Qeneral  Uaeu. ] 

;|  Ji:  >     <     '  Swift-Sure  New  Jersey  Special  for  Oata... ..—««..... ............  ] 

^r  *l  Ill-Phosphate.......^.....^ . ...... ..^ —  ^ 

i|ivj       !  Oood  Enough  Superphosphate..........................................  ] 

.'55  If  til*  MuMy  Bios.  SpedaL . ] 


standard  Bone  Phosphate...... — 

Im  W.  Slokler,  Glassboro,  N.  J. 
Special  10  Per  Gent.  PoUto  FertUiaer.. 


Guano  for  Tomatoes.  Truck  and  Com... 
^os.  Smith  A  Co.,  Stoekton,  N.  J. 
OaU  Fertilizer. »........» — ».... 


Spedal  Potato  Fertiliser... 

1        'ij  Special  Fertiliser 

„  ll  . '  ^    I  Standard  Fertilizer......... . 


PrallBville  Formula... 
Rofas  W.  Smith,  Elmer,  N.  J. 

Banner  Truck  Manure 

Complete  Bone  Fertilizer .................................... 

Ammoniated  Consummate  Fertilizer...... 

High-Grade  Trucker  Fertiliser... 

Somerset  Chemical  Co.,  Bound  Brook,  K.  J. 

6-«-7  Fertilizer. 

Cereal  Bone  Phosphate............... 

Haryett  Queen  Phosphate. 

8-8-4  Fertilizer. « ....«.«. 

Henry  Taylor,  Tineland,  N.  J. 

$a5-Potato  Manure........^..... 

Farm  and  Garden. 

Special  Pototo  Fertilizer,  No.  1 .... 

Special  Potato  Manura,  No.  2... 
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Ckm^lato  FertlUi 

Favmlaklmc  If  ltr«c«B,  Pb«wpk«rla  Aold 


■a     >• 


MANUFACTURER  AND  BRAND. 


Tftylor  Bros.»  C»md«n,  N.  J. 

High-Gimde  Potato  Phosphate.  ..^ 

Animal  Bone  Phwphate....... ............ 

Thm  Tajlor  Prorliton  Co.,  Trenton, 

Special  Potato  FertiUser...^ ...... ........ 

High-Qiade  Com  and  Track  Manure^ 


N.J. 


HUrh-Qiade  Potato  and  Track  Fertiliser.. »... 

A.  D.  B.  Special  Fertiliser. ................mm....... 

Ammonlated  Distolyed  Bone  and  Potash........... 

Bone,  Tankage  and  Potash^..........^............. 

I.  P.  ThonuM  A  Son  Co.,  Philadelphia,  Pa. 

High-Grade  Potato  Mannre.........««i............ 

Cabbage  Mannre » 

Special  Sweet  Potato  Manoie.........^ ..m. 

Special  Potato  Mannre...... ................................ 

Potato  Fertiliser................. ..... 

Vegetable  Mannre 

Special  High-Grade  Potato  Manure....... 

Farmers'  Choice  Bone  Phosphateu. .......... ......... 

Potash  and  Improved......................................... 

Wheat  and  Qraas  Compounds....... 

Improved  Saperphosphate..... 

Grain  Manure. 

Normal  Bone  Phosphate..............................^..... 

Special  Fish  Mixture„........» »... 

Trenton  Bone  FertUlaer  Co.,  Trenton,  N.  J. 

Excelsior ». 

High  Grade  Potato  FertUiser......»....„....... 

Special  Potato  Mannre......... «m.^.... 

Corn  Mixtiire............».............«i...«i.. ................. 


t82  Potato  Mannre.. ........................... 

Superphosphate..M..MM. ...... ...MMM...... 

Pouto  Manure..... » 

Beigen  Special  for  Spring.. 

Grain  Manure 

Stults'  Special  for  Wheat  and  GrasL. 
XX  Brand  Fertiliser 


Cam< 


Ceda 


Cran 


Milli 


Mooi 


Day! 

Mooi 

Salei 

«« 

Davi 
Rob! 
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Complete  FertiUae 

FarmiskiAc  HitroceB,  Phosphorio  Ad 


MANUFACTURER  AND  BRAND. 


The  J.  E.  Tygert  Co.,  Philadelphia,  Pa. 

Bone  Pbosphate^ ^ .-^,...*,^,^».^,^.^  O 

Fiah,  Bone  and  Potash ^ », ^.... „    D 

Ten  Per  Cent.  Sweet  Potato  Guano ^,„ 

Tineland  Grain  Co.,  Tineland,  N.  J. 

Potato  Manure 

Bone  Phosphate. „ 

J.  K.  Waddingrton,  Salem,  N.  J. 

Clover  Leaf  Phosphate ^,^^„.^.,,*»,^ 

<^eo.  M.  WeiU,  Moorestown,  N.J. 

Prosperity  Potato  Manure. 

Tomato  and  Truck  Manure 

Ten  Per  Cent  Tiuck  Guano 

High-Grade  Potato  Manure.. » 

Fish  Guano  for  General  Use.. 

J.  Wenderoth  &  Sons,  Camden,  N.  J. 

«26-Ferailzer ..... 

Ten  Percent.  Fertilizer. 

Potat9  Fertilizer. «.«. 

West  Jersey  Marl  and  Transportation  Co.,  Wood- 
bury, N.  J. 

Our  All-Crop  Mixture Fi 

Our  Special  Sweet  Potato  Manure K 

Our  Special  White  Potato  Manure 

Bone  and  Potash  Compounds. Fi 

Our  High -Grade  Truck  Manure.. « « « 

W.  E.  Whann,  William  Penn,  Pa. 

Chester  Valley  Sweet  Potato  and  Celery  Mixture. D 

Chester  Valley  Special  Potato  and  Truck  Fertilizer...... 

Young  &  Hoftman,  Wliite  Hoase,  N.  J. 

Vegetable  Manure « 

tJ.  O.  Downward  Sn  Co.,  Coate'svllle,  Pa. 

Special  Bone  Fertilizer ^ »..  R 

Royal  Bone  Phosphate r.. — 

fl.  P.  Thomas  A  Son  Co.,  Philadelphia,  Pa. 

Ammoniated  Dissolved  Bone  and  Potash F] 

Bone  aod  Potash CI 

fWilliams  &  Clark  Branch,  New  York  City. 

Potato.  Hop  and  Tobacco  Manure Bl 

tlWl  samples,  not  previously  reported. 
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Complete  Fertilizers 

FarnisliliiK   Nitrogeii,   Phosphorio  Aoid   and  Potash. 


ogen. 

Phosphoric  Acid. 

Potash. 

IS 

i 
oi 

H 
II 

«'£ 

i 

a 

0 

'a 
1 

-0 

1 

ss 
u 

s 
O 

3 

0 

H 

1 

a 
1 

o 
B 

B 
< 

a 

So 

n 

873 

1 

o 

•0 

§ 

5 

0 

H 

i 

9 

a 
u 

s 
0 

1 

Available. 

1 
1 

o 

i 

a 

9 

i 

3 
0 

ill 

64 

1.64 

1.851 

7.44 

2.40 

2.B9 

12.43 

11.00 

9.84 

9.00 

2.13 

2.50 

$18  10 

$24  00 

7i 

1.74  2. CSl 

5.70 

1.54 

1.29 

8.53 

8.00 

7.24 

6.50 

1.95 

3.00 

15  16 

30  00 

41 

1.11 

1.23 

6.48 

1.13 

0.58 

8.14 

8.00 

7.61 

7.00 

8.18 

10.00 

19  42 

29  00 

ni 

?,  01 

1  R4 

4.30 

3.82 

1.82 

9.44 

7.62 

7.00 

10.92 

10. 00 

24  26 

30  00 

46 

1.46 

1.03 

6.12 

3.47 

1.08 

10.67 

10.50 

9.59 

8.50 

2.10 

1.50 

16  63 

25  00 

48 

2.02 

1.64 

6.04 

4.41 

8.40 

12.85 

9.45 

9.00 

2.98 

3.00 

19  84 

S5  00 

i^ 

2.031.85 
3.a8;4.92 
7.43  8.20 

4.74 
4.88 
1.78 

1.94 
1.66 
2.78 

3.36 
2.89 
1.98 

lO.Oi 
9.43 
6.49 

6.68 

6.54 
4.51 

7.00 
7.00 
4.00 

8.54 
7.75 
4.44 

10.00 
4.00 
4.00 

21  82 

24  77 
32  89 

28  00 

1? 

33  00 

09 

44  00 

45 

2.862.87 

4.34 

1.94 

8.14 

9.42 

6.28 

7.00 

9.69 

9. CO 

24  80 

30  00 

.8» 

2.0S 

2.05 

4.04 

3.24 

4.44 

11.73 



7.28 

8.00 

2.59 

2.00 

18  10 

23  00 

.01 

l.Si 

1.64 

8.98 

8.49 

1.51 

13.98 

11.00 

12.47 

9.00 

0.97 

1.00 

18  82 

23  00 

.14 

7.53 

8.80 

8.24 

3.56 

1.23 

8.02 

6.00 

6.79 

5.00 

4.23 

4.00 

35  01 

45  00 

.69 

3.59 

3.28 

5.26 

4.29 

1.61 

11.16 

9.00 

9.55 

7.00 

6.34 

7.00 

27  00 

33  00 

.16 

2.15 

2.05 

4.80 

2.90 

1.12 

8.82 

7.70 

6.00 

4.41 

4.00 

19  00 

22  00 

.36 

1.81,1.64 

7.40 

1.54 

1.38 

10.32 

8.94 

8. CO 

9.47 

10.00 

23  38 

27  00 

.24 

2.662.46 

5.10 

2.56 

1.87 

9.03 

.....*.•. 

7.66 

6.00 

•7.88 

8.00 

23  77 

27  00 

.91 

2.35,1.64 

2.84 

6.01 

3.S3 

11.68 

8.3B 

3.50 

1    3.88 

3.00 

20  60 

24  00 

.44 

3.19,3.28 

5.36 

8.44 

1.59 

10.39 

8.80 

8.00 

7.91 

7.00 

26  46 

31  90 

.96 

0.96 

0.82 

5.02 

2.25 

0.94 

8.21 

7.27 

7,00 

14.35 

15.00 

23  02 

28  00 

.15 

2.73 

2.46 

5.18 

1.57 

0.92 

7.67 

10.00 

6.75 

7.00 

6.66 

7.00 

21  32 

28  00 

.92 

1.92 

1.64 

8.70 

7.52 

0.57 

11.79 



11.22 

8.00 

4.04 

4.00 

2122 

24  00 

.07 

1.07 

1.23 

8.50 

3.90 

1.81 

9.21 

9.00 

7.40 

7.00 

2.38 

2.50 

13  99 

2100 

.96 

0.96 

0.82 

8.54 

4.48 

1.86 

9.88 

9.00 

8.02 

8.00 

2.89 

2.00 

14  29 

22  00 

.29 

1.29 

0.82 

6.94 

2.70 

2.20 

11.84 

11.00 

9.64 

9.00 

1.49 

4.00 

15  92 

25  00 

.59 

1.59 
2.17 

2.C5 

4.66 
5.42 

6.54 
4.U 

5.85 
2.17 

17.05 
11.70 

>••»••». 

11.20 
9.53 

8.00 

2.18 
2.97 

20  48 
19  77 

25  00 

^ 

3.00 

19  16 

largely,  If  not  entirely,  in  fonn  of  sulphate. 
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NEW  JERSEY  STATE  AGRICULTt 
Oronnd  Bone 

FuvaUklac  If  itracMi  mmk  Vk»mgikmrt»  J 


, 

BRAND. 

MANUFACT 

^ 

i 

9682 

Allentown  Mannflwrturlng  Oa 

2488 

dark's  Cove  Pine  Gnmnd  Bon« 

American  Agricultural  ChemJ 

3688 

Great  Eastern  Fine  Oroond  Bone. — 

l«                                    II                                     M 

9742 

WUliamB  4Clark'B  Fine  GroundBone 

II                ti                1* 

9470 

Armour  Fertillier  Works.  Ball 

9482 

Raw  Bone,  Flne.....^.^.....^.. 

The  Berg  Co.,  Philadelphia,  F 

9846 

PreBh  Oronnd  Bone. ...^  .....^  ...... 

Bowker  FeriiUaer  Co.,  Boston 

9024 

J.  a  OoUins  &  Son.  Moorestow 

9025 

Pure  Steamed  Bone,  No.  2......... 

II             II              II 

9401 

Pore  Ground  Bone........^.........^.....^ 

Collins  A  Panooast,  Merchant 

9602 

Pure  Bone  jyaaX.^^,^^ ».... 

Peter  Cooper's  Glue  Factory,  1 

9410 

Pure  Raw  Bone.........*^......... 

Wyckoflf  Hendrlckson,  Allent 

2615 

Pure  Ground  Bone  ................^......... 

Ira  mil.  Copper  Hill.  N.  J....« 

9284 

Pure  Ground  Bone ...^....^ 

Hires  &  Co.,  Quinton,  N.  J — 

9661 

Warranted  Pure  Ground  Bone.......^. 

9680 

Pure  Ground  Bone 

Samuel  Lederer  it  Son,  New  S 

9687 

Pure  Raw  Bone  Meal ....„ 

Lister's  Agricultural  Chemica 

9967 

BoneMeaL. ....„ .......♦,. 

John  B.  Minch,  Brldgeton,  N. 

9265 

Button  Bone  I>uBt.....MM. 

L.  Merits,  Philadelphia,  Pa... 

9448 

Ruaell'i  Ground  Bone. 

New  Jersey  Agricultural  Chen 

9682 

Ground  Bone^...... 

Ruckman  Bros.,  New  Brunswi 

9288 

SwIA-Bure  Bone  Meal 

M.  L.  Shoemaker  &  Co.,  Phila 

9186 

Pure  Ground  Bone. ........ .....^ ......... 

Somerset  Chemical  Co.,  Boun<! 

9849 

Ground  Bone 

Taylor  Provision  Co.,  Trenton 

9128 

Button  Bone  Dust... •,•% 

Emil  Wahl  ManufiscturingCo. 

2217 

Bone  Sawlngi.^............^............ ....» 

Winterbottom,  Garter  ACo.,  E 
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Oronnd  Bone 

Fttrnlibtng  Kitrocen  and  Pkosphorio  AdcL 


WHERE  SAMPLED. 


stown.. 

ngton  ...... 

Dg  Ridge... 

DgtOIL....... 

CTtyUle.... 


Um ^ 

Oair....... 

istown... 


on  Heights... 
rtown........... 

towii....» 

jtHUI 

on........^ 

ntown.... ...... 

mic. 

ington.^. 

eton... ........... 


welL 

BruDfwick... 

ton 

land 

ttnry............. 

Istown.......... 

larborClty- 


2488 
2588 
2712 
2479 
2482 
2046 
2024 
2026 
2401 
2692 
2410 
2515 
2284 
2561 
2589 
2687 
2267 
2266 
2448 
2682 
2288 
2186 
2849 
2128 
2217 


Mechanical 
Analysis. 


60 
50 
58 
58 
62 
41 
58 
69 
55 
45 
52 
89 
49 
68 
44 
47 
51 
69 
89 
88 
60 
68 
41 
65 
64 
96 


Chemical 
Analysis. 


4.06 

2.20 

2.81 

1.89 

2.44 

4.01 

2.64 

2.47 

1.28 

4.10 

1.47 

8.89 

4.01 

2.80 

4.18 

2.58 

2.91 

8.94 

2.75 

8.40 

2.5G 

4.87 

8.86  I 

2.22 

8.89 

8.79 


I 


28.76 
29.44 

29.82 
25.82 
25.64 
24.28 
36.26 
24.86 
28.60 
22.98 
29.64 
•^.48 
20.80 
27.68 
24.06 
26.84 
26.04 
21.44 
25.40 
22.74 
26.92 
25.68 
21.82 
27.10 
24.88 
27.02 


128  77 

26  77 

27  28 
88  66 

86  62 
27  60 
86  00 

26  64 
83  93 

27  17 
26  00 
86  80 

26  71 

27  16 
27  91 
26  44 

26  46 

27  46 
88  32 
24  19 
26  58 
38  78 
86  41 

26  27 

27  99 
33  41 


SI 


$38  00 
86  00 
88  00 
84  00 
86  00 
26  00 

86  00 

26  00 

83  00 
23  80 

84  00 

87  00 

27  00 
86  00 

88  00 
30  00 
37  00 

28  00 
88  00 
88  00 

85  00 
80  00 

86  00 
26  60 

26  00 

27  00 
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NEW   JERSEY  STATE  AGRICl 


Mifloellaiieons  Fertilii 

Fvraiakliic  Phosphorio  Add  amd  If itvof 


J 

'1 


MANUFACTURER  AND  BRAND. 


Armour  Fertiliser  Works,  Baltimore,  Md« 

Phosphate  and  Potssh,  No.  l...—^^.-.^..... ....^^ 

Star  Phosphate .....^ ......-..^^-^m.^ 

American  Airrloaltaral  Chem.  Co.,  Mew  York  dty. 

Chioopee  Harvest  Favorite .,^.,.,.,^ ^ 

Clark's  Cove  Atlas  Bone  Phosphate ^u. 

Great  Eastern  Soluble  Bone  and  Potash.................... — 

Pacific  Dissolved  Bone  and  Potash ^ »^ ^ 

Packers'  Union  Acidulated  Bone...... ^....... ...< 

Quinnipiac  Dissolved  Bone  and  Potash „ 


Quinnipiac  Soluble  Dissolved  Bone ..... 

Read's  Alkaline  Bone 

Williams  &  Clark's  Dissolved  Botte  and  Potash................ 

Bowker  FertlUser  Co.,  Boston,  Mass. 

Superphosphate  with  Potash ..«,.. 

E.  Frank  Coe  Co.,  New  York  City. 

High-Grade  Dissolved  Bone  and  Potash............................ 

8.  M.  Hess  A  Bro.,  Philadelphia,  Pa. 

Soluble  Bone  and  Potash. „^ , 

l4M)kawanna  Fertlllaer  and  Chem.  Co.,  Moosic,  Pa. 

AlkalioeBone--.... .».» 

Uster's  Agricultural  Chemical  Works,  Newark,  N.  J. 

Animal  Bone  and  Potash,  No.  2. .«... 

Alkaline  Bone.. 

R.  H.  Pollock,  Baltimore,  Md. 

Victor  Bone  Phosphate. «^. .^ 

liCster  Shurts,  Neshanic  Station,  N.  J. 

Com  and  Oats  Fertilizer. 

Rufns  W.  Smith,  Blmer,  N.  J. 

Superior  Fertiliser. 

Son&erset  Chemical  Co.,  Bound  Brook,  N.  J. 

Degelatiaised  Bone 

I.  P.  Thomas  &  Son  Co.,  Philadelphia,  Pa. 

Special  Alkaline  Bone 

Alkaline  Bone......... 

Improved  Animal  Bone. 

Improved  Animal  Bone. ».... 

Special  Dissolved  Bone  and  Potash 

Oak  Leaf  Phosphate ....- ......... 

Trenton  Bone  FertHlser  Co.,  Trenton,  N.  J. 

Dissolved  Tankage^ 
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MisoeUaneons   Fertilizers 

Fiumishliig  Phospliorio  Aoid  and  Nitrogen  or  Potash. 


itrogen. 


I.U 


1.10 
1.8i 


8.29 


1.14 


1.10 

1.81 


3.64 


1.23 


1.64 

1.64 


Phosphoric  Acid. 


4.10 


8.60 
18.04 

9.24 

11.84 
5.56 
4.80 

10.84 
8.72 

10.80 
6.30 
4.06 

6.24 

6.28 

4.86 

6.16 

7.28 

7.48 

2.00 

10.06 

1.72 

0.08 

8.98 
6.80 
6.02 
6.50 
8.64 
1.20 

5.90 


1,54 

1.08 

8.87 
2.40 
8.98 
5.56 
2.96 
6.46 
2.43 
8.82 
6.84 

5.09 

8.81 

6.18 

1.61 

2.66 
2.84 

6.50 

2.66 

7.81 

16.74 

6.50 
4.23 
6.29 
5.04 
8.20 
8.84 

6.20 


1.12 
0.80 

1.61 
2.02 
2.29 
2.56 
1.49 
2.02 
2.48 
2.58 
2.68 

2.61 

8.85 

1.36 

0.87 

2.54 
1.48 

1.67 

2.28 

2.08 

18.50 

1.48 
1.53 
8.50 
6.83 
0.93 
4.00 

0.40 


11.26  13.00 

U.42  16.00 

14.22  13.00 

16.26  15.00 

11.83'  11.00 

12.42;  11.00 

15.29  15.00 


12.20 
15.66 
12.70 
12.58 


U.OO 
15.00 
U.OO 
11.00 


12.84  12.00 


13.94' 

11.90 

8.14 

12.48 
11.30 

10.07 

15.00 

11.06 

29.32 

11.96 
12.C6 

19.81 
18.37 
12.77 
13.54 

12.50 


12.50 
11.00 
10.00 
U.OO 


10.00 
13. CO 

12.00 

24.75 

12. CO 
12.00 
23.00 


12.00 
14.00 

n.oo 


Available. 


10.14 
14.12 

12.61 

14.24 

9.54 


13.80 
10.18 
13.23 
10.12 
9.90 

10'.33 

10.09 

10.54 

7.77 


10.00 
14.00 

12.00 
14.00 
10.00 
10.00 
14.00 
10.00 
14.00 
10.00 
10.00 

10.00 

10.60 

10.00 

8.00 


9. 04   10.00 
9.82   10.00 


9.00 
12.00 
10.00 


8.50 

12.72 

9.03 

15.82 

10.48   10.00 

10.53  10.00 
U.3l| 

11.54  10.00 
U.84   lO.OD 

9.54  12.00 


12.10 


10.00 


Potash, 


2.11 


3.28 
2.24 

1.25 

1.82 

2.17 

1.71 

1.79 
•1.78 

1.37 

3 

2.08 


3.28 


2.00 


2.49.  2.00 
2.24;  2.00 


2.05  2.00 


2.00 
2.00 

1.00 

2.00 

2.00 

1.62 

2.00 
2.00 

l.CO 

3.00 

2.oe 


4.43  4.00 
2.53  2.00 


i.OO 


II 

go 

11 


0  a 

ft*  o 


$12  38  $17  00 


t5.7 


16  00 


+7.1  18  CO 


t4.2 
12  58 
12  78 

15.1 

12  73 
t5.3 

13  94 
12  87 

12  39 

13  18 
12  93 

9  37 

12  48 

12  19 

10  30 
16  40 
U  61 
24  98 

14  84 

13  29 
18  34 
20  24 

15  00 
t6.8 

23  95 


12  00 
18  00 
18  00 
14  00 
18  00 

14  00 

18  00 

15  00 

13  50 

20  CO 

19  00 

16  00 

22  00 

15  00 

16  50 
18  00 

14  00 
18  25 

£5  00 

25  00 

26  00 

21  00 

20  00 
13  00 

0  00 


ah  largely,  If  not  entirely,  In  form  of  sulphate.     fCost  per  pound  in  cents 
oric  acid. 
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NEW   JERSEY  STATE  AGRICULTl 


Sundry  Mftterlala. 

3008.  Lime  Kiln  Ashes.    Made  by  White 

McAfee,  N.  J.     Sent  by  Nelson  Crissey,  Glenwood. 

3133.  Canada  Wood  Ashes.  Made  by  Jc 
now,  Ontario,  Canada.  Sent  by  W,  M.  Brown,  O 
sample. 

3133.  Canada  Wood  Ashes.  Made  by  Jo 
now,  Ontario,  Canada.  Sent  by  W.  M.  Brown,  C 
sample. 

3743.  Canada  Wood  Ashes.  Made  by  Jc 
now,  Ontario,  Canada.     Sent  by  G.  H.  Dobbs,  Ben 

3747.  Canada  Wood  Ashes.  Sold  by  I 
Co.,  Boston,  Mass.     Sent  by  P.  J.  Staats,  Bound  B 

3578.  Prepared  Lime.     Made  by  G.   & 
Plymouth  Meeting,  Pa.     Sent  by  College  Farm. 

3680.  Prepared  Lime  and  Potash.  Mi 
H.  Corson,  Plymouth  Meeting,  Pa.     Sent  by  Colleg 

3681.  Oyster  Shell  Lime.  Made  by  R.  : 
Brunswick,  N.  J.     Sent  by  College  Farm. 

3750.  Blue  Lime.  Made  by  Wrightsville  Li 
ville,  Pa.     Sent  by  W.  Y.  Holt,  Flemington,  N.  J. 


Phosphoric  Acid 

Potash 

Lime MM 

Valuation  per  ton 

Selling  price  per  ton..  . 

•  16  cts.  per  bushel. 


2008 

1.88 

1.69 

44.92 

S2.66 


2132 

2.18 

6.69 

42.56 

$8.29 


2133 


2747 


2571 


2743 

1.48       1.02  1.60      . 

6.76       4.50  8.84  . — 

82.14      87.42  81.87  48.7t 

86.91     $5.82  $5.12     


$10.75    $10.75    $10.50   $10.50   $11.0( 


3001.  Tannery  Refuse.    Sediment  after  I 

with  potash,  etc.     Sent  by  Samuel  DeCou,  West  M< 

3003.   Tannery  Refuse.    Inner  coatings  of 
by  machinery.     Sent  by  Samuel  DeCou,  West  Mooi 

3003.   Tannery  Refuse.    Lime  and  hair. 
DeCou,  West  Mooreatown. 

3016.   Garbage  Ashes.    From  crematory  j 
Sent  by  Bruno  Pollraan,  Trenton. 

3190.   Oil  Cake  Waste.    From  oil  cake  mei 
E.  S.  Dobbs,  Mount  Ephraim. 

31»7.   Wool  Waste.    Sent  by  E.  S.  Dobbs, 
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Soot. 

)lly. 


cld.. 


From  linoleum  works.     Sent  by  H.   I.   Budd, 


SOOl  9009  9008  S016  9196  2197  9398 

ik         *         *  i  i  *  * 

..  1.70  12.M   1.45  0.80  6.78  2.70  0.48 

.   1.68   0.19   0.88  2.22  1.01  0.88  0.20 

..  .  0.06   0.27   0.16  1.47  0.66  8.20  0.22 


per  ton 18.00     86.00     $2.60       ...... 

Bone  Residue.    Made  by  Somerset  Chemical  Co. ,  Bound 
J.     It  contains  a  trace  of  nitrogen,  0.52  per  cent,  soluble, 
cent,  reverted,  2.26  per  cent,  insoluble,  and  36.06  percent. 
iphoric  acid. 

Unnamed  Fertilizer.  Made  by  Kirkwood  Marl  Co., 
[,  N.  J.  Sent  by  C.  T.  DeCou,  Ellisburg.  Selling  price, 
r  ton  ;  valuation,  S6.32.  It  contains  0.70  per  cent,  nitro- 
per  cent,  total  and  2.94  per  cent,  available  phosphoric  acid 
per  cent,  potash. 

Tobacco  Stems.  Made  in  Reading,  Pa.  Sent  by  G. 
ell,  Vineland.  It  contains  0.43  per  cent,  nitric  and  2.37 
organic  nitrogen,  0.65  percent,  phosphoric  acid,  and  5.54 
potash.  Selling  price,  $10  per  ton. 
Bat  Giiano.  From  deposits  near  Uvalde,  Texas.  Sent 
Babcock,  New  Brunswick.  It  contains  2.79  per  cent. 
5.63  percent,  ammoniacal  nitrogen,  6.34  percent,  organic 
1.72  per  cent,  soluble,  1.68  per  cent,  reverted,  and  0.24  per 
luble  phosphoric  acid  and  1.20  per  cent,  potash. 

Average  Analyses  of  FertilisiiiK  Materialfl. 

tie  establishment  of  this  Station  a  large  number  of  analyses 
I  made  of  agricultural  chemicals,  refuse  materials,  guanos, 
gs,  ashes,  animal  excrement,  etc.  These  have  been  pub- 
m  time  to  time  in  the  Annual  Reports,  but  for  convenience 
ce  they  are  now  collected  here.  In  the  tables  which  follow 
)und  the  average,  and,  where  more  than  one  analysis  has 
ie,  the  maximum  and  minimum  percentages  found  of 
tial  plant-food  ingredients,  nitrogen,  phosphoric  acid  and 
Where  determined,  the  form  of  the  nitrogen  and  the  phos- 
iid  is  also  shown.  While  in  all  cases  the  essential  ingre- 
,ve  been  determined  and  are  here  reported,  a  blank  under 
essential  does  not  necessarily  imply  the  absence  of  that 
it.  In  addition  to  the  materials  sold  regularly  for  fer- 
urposes,  the  tables  contain  a  number  of  analyses  of  fruit 
uit  tree  prunings,  and  the  vines  of  several  of  the  more 
t  vegetables, 
bles  include  166  different  materials,  and  represent  2,687 
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1 

114 
27 

1 
6 
2 

1 


29 
8 

64 

468 
1 

62 
2 
1 
7 
1 
2 
1 

80 

1 
1 
12 
187 
4 
1 
2 
1 
1 
1 
1 


FERTILIZING  MATERIAL. 


Alcohol  waste,  wood 

Ammonia,  salphate  of ... 

Ammonite 

AKhes,  apple  pomaoe...». 
Ashes,  cottonseed  buU.... 

Ashes,  crematory 

Ashes,  hemlock .^... 

Ashes,  hickory .^ 

Ashes,  licorice  root... 

Ashes,  lime  kiln 


Ashes,  mnck 

Aahes,  oak.. 

Ashes,  leached  wood ^ 

Ashes,  unleached  wood.... 

Basic  slag »^ 

Blood,  dried.. ......^ 

Blood,  meat  and  bone...... 

Bone  ash 

Bone,  button 

Bone,  degelatinized 

Bone,  dissolved ^ 

Bone,  raw  groand.....^.... 

Bone  reridae.......^ 

Bone,  steamed ^^ 

Bone  and  meat , 

Broom-corn  seed , 

Castor  pomace 

Clay,  nitrate-bearing....^, 

Corena  settlings. 

Cottonseed  halls .• , 

Cottonseed  meal 


Cradkling8..« », „ 

Feather  reAise..  ...^.^ 

Fish,  crude „^ 

Fish,  dried. 

Floats... 

Flue  dust....... 

Garbage  ref\ise ~ 

Guano,  bat,  California,  dried.. 

Guano,  bat,  Mexico 

Guano,  bat,  Texas , 

Guano,  Carib 


8.88 
S.40 


7.60 


21.20 
14.21 


14.58 

4.85 
1 

4.18 

6.98 

8.85 
2.17 

6.19 

2.36 

7.58     3.8 


6.47     8.9 


11.40 


0.89 
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. 

NITBOOEN. 

PHOSPHORIC  ACU}. 

1 

i 

•d 

>• 

1 

-< 

1 

1 

J 

1 

1 

1 

a 

1 

2 

0.06 

• 

11.88 
26.66 
1.96 
8.67 
4.66 
0.07 
1.% 

0.22 
9.87 
0.69 
6.02 

0.62 

0.18 
0.81 
1.06 
0.81 

1.82 
6.27 
0.62 
1.20 



20.46 

• 
11.88 

1.40 

0.26 
16.76 

6.61 

1.02 

6.46 

6.84 
0.76 
6.81 
16.80 

6.22 
7.69 
88.28 
7.61 
0.90 

1.68 

6.72 

18.69 

16.87 
0.82 
18.64 
18.07 

4.16 
14.88 

2.26 
20.98 

1.86 

84.61 
1.00 

4.48 
2.77 
0.94 
17.61 

41.64 

22.00 
64.62 
86.29 
28.00 
41.47 

0.84 
29.66 
28.76 
88.04 

......... 

•...•...■ 

— 

I 

0.46 

.    12.071 

1 
2.28 

1 

8.6I; 

0.76 

2.61 
8.67 
0.09 
2.02 
2.04 
1.71 
6.44 

1.26 
0.69 
6.84 

18.22 
14.76 

4.87 
7.98 

0.08 
0.20 
1.61 
0.74 
6.84 

...~-. 

1 

.....A 

...MMt. 

7 









6.06 
0.62 
6.78 



..M...*».. 



1.00 

""Tos 

2.79 



12.78 
7.92 

......... 

..•.*•..* 

0 
8 

......... 



2.08 
0.26 

9.62 
2.47 
1.68 
1.41 



0.29 



7 

8.04 

— 

2.68 

1.72 
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S 
1 

1 

NITH< 

Is 

i 

a 
i 

1 

Guano,  Cayman  Island .,« 

7 

Guano,  Orchilla «« ^ 

•••• 

1 

Guano,  Penguin  Island „.«,...,.. 



„, 

.... 

7 

Guano,  Peruvian  .....«« « 

7.46 

i 

.« 

Hair  waste 

10.48 

*3 

1 

Hemp  waste « «.. 

•■*•»»■ 

fi 

Hoof  meal 

16.11 

15 

1 

Horn  meal •«..«. 

2 

Horse  meat 

8.87 

1 

1 

Iron  tailings 

.... 

.124 

Kainlt «. 

..-.. 

1 

Kiln  dust „, « 

10.56 

12 

King  crab.... 

£ 

B 

Leather,  raw 

7.56 

^ 

1 

Leather,  steamed 

1 

Leather,  treated «. 

.... 

4 

Leaves,  apple .„„,« «. « 

59.K2 

1.07 

c 

4 

Leaves,  cherry „ « 

61.20 

0.82 

0 

4 

Leaves,  peach « 

6S.&4 

1.40 

] 

8 

Leaves,  pear «,,,«« 

47.94 

1.21 

c 

8 

Leaves,  plum „„„.     «,..,..... 

60.46 

1.16 

c 

» 

Leaves,  quince « 

61.02 
66.07 

0.91 

Q 

1 

Licorice  residue „ 

1 

Lime,  blue „ 

„., 

....MM 

*••• 

1 

Lime,  gas 

2 

Lime,  marble..... , 

1 

Lime,  prec.  carbonate  of. 

•. •■■••*. 

.•>* 

4 

Lime,  prec.  phosphate  of 

...>MH> 

...«..« 

1 

Lime,  prepared., « 

1 

Lime,  prepared,  and  potash 

.....M. 

.....M*. 

..». 

.1 

Lime,  saltpetre 

......... 

».. 

2 

Lime  sand.. , „. 

10.88 

.....H*' 

..•• 

2 

Lime,  oyster  shell „ 

„„ 

......... 

.... 

1 

Lime,  soft-clam  shell 

5 

Lime,  slaked 

2 

Lime,  stone 

..>..>». 

•■■■ 

1 

Lime,  Wonder 

.>••.»■> 

..■•.•••* 

.*.» 

1 

Linseed  cake  waste «. 

•.*..*■.. 

.... 

27 

Linseed  meal 

9.46 
50.94 

6.45 

5 

1 

Manure,  Belgian  hare 

J1 

Manure,  cow,  solid  fresh , 

84.93 
86.31 

0.43 
0.54 

0 

J,  I 

Manure  cow,  solid  and  liquid,  tiesh « 

0 

'f#'i'iiN 
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BH. 

MITBOOBI. 

PHO0PHOBIC  AaD. 

1 

! 

•dL- 

< 

1 

1 

1 

1 

! 

1 
1 

51 

^ 









2.80 
6.78 

28.11 
11.28 





m— 

......  MMM 

.M...  ...... 

.••M.....M 

M.....M... 

M.....MM. 

^, 

M 

2.02 

4.88 

1.68 

8.28 

8.70 

6.97 

...MMM 

.IS 

0.16 

M.M.MM.. 

6.01 

MMM  .MM. 

......  M.M. 

M.M..M... 



' 

^ 

0.10 

MM........ 

.MM..M.M 

0.67 

. M. 

M.....M.M 



M.MMM 

«». 

............ 

18.72 

.M......M 

M..MM.M. 

..M.M.. 

M.MMM 

— 





14.86 
8.28 

..,.MMM.. 



. 

12.56 





l.U 

24.77 

.89 

f.MMM.   - 

.... 

2.62 

.MM.MMM 

M..MM.... 

4.46 

M....M.... 

......MM.. 

M.M.M.M. 

....MM. 

.MM..M 

M.MM*. 

•""•-—• 

0.47 
7.64 

M..M.MM. 

M.....M... 

M.M.M.M. 

•^ 

......  ....M 

m.1mm.m. 

«-. 

M......M.. 

M....M.... 

...M...M.. 

6.87 

M.M..M... 

..M...M.M 

......M.... 

..MMM. 

........... 

.M.M.M.. 

.MM.  .M.M 

7.22 

.M.«.M... 

....MMM. 

M....MM    . 

.66 

0.76 

...M.M.... 

M.M..M... 

1.01 

.MM....... 

.M...M..M 

.44 

0.66 

MMMM.M. 

MMM.M... 

0.70 

M....M.... 

.M 

..MMMM.. 

.48 

0.60 

......  M.... 

M....  ...... 

1.82 

,,,. 

.U 

0.64 

MM..MMM 

M..MM.M. 

0.02 

M..MM.... 

....MM. 

.67 

0.96 

M....MM.. 

.MM.  ...... 

0.01 

.M...  M...* 

M....  ...... 

...MM*. 

.44 

0.70 

MMM.MM. 

MM. 

0.70 

M.M.MM.. 

.M.MMM.. 

MMM  MMM 

M.MM.. 

M..MM.     ' 

.... 

M.......M. 

.M.MM.M. 

.M....MM. 

0.69 

M....M.... 

M..M.MM. 

.M.....M.. 

•M. 

............ 

....M.M... 

......  M.... 



............ 

M.M.  ...... 

64.09 

MMM 

.... 

.M...M.... 

.M...M.... 

0.60 

.M...M.... 

....M..M.. 

•MM....... 

88.64 

.M. 

M....M.... 

MMM...... 

M.M.M.M. 

MMM..M.. 

.M.M.M... 

.MM.  MM.. 

71.82 

8.88 

MMMM.- 

M.. 

M....  •...•* 

.M... 

............ 

............ 

...M.  ...... 

61.20 

•M. 

M..M..MM 

.M M. 

......  .M... 

26.87 

2.01 

...MM.. 

•^ 

......M.... 

.MM.M.... 

M..M  ...... 

......M.... 

...M....M. 

........M.. 

......  M.... 

a.76 

, 

...MMM  . 

.... 

8.W 

..M..MMM 

M.M..M... 

.M....M... 

........... 

MMMM.... 

41.88 

.... 

y... 

M.M 



80.64 

...MM.. 

.... 

....MM.... 

M.....M... 

....M  ...... 

•  M...M.... 

^, 

28.04 

1.16 

...MMM 

.... 

MMMM.... 

.MM.M.... 

......  M.... 

......  MM.. 

..M. 

M....M.... 

76.19 

M.M.M. 

•M. 

» 

M MM. 

M.M.  ...... 

...••.  M.    .. 

.M...  ...... 

M.M.M.M. 

60.62 

.... 

MMM  .MM. 

M.M.  ...... 

M....M.... 

^ 

M.......... 

.M 

62.78 

27.18 

.... 

..•.••.....• 

.M.M.»... 

.MM....... 

,,,„, 

M....M.... 

^,,«. 

27.89 

19.68 

•M. 

0.62 

M..M  ...... 

......MM.. 

^ ^,,. 

0.46 

1.18 

48.92 

.M. 

0.66 

6.78 

........... 

M....M.... 

.....M.. 

M.MMM 

.64 

1.81 

M..MM.M. 

M..MMMM 

6.60 

.M......M 

....MM..M 

M.MMM 

0.68 

MM........ 

«....••..... 

, „,„. 

,„ 

0.08 

1.01 

....MM. 

....M... 

.18 

0.21 

0.01 

0.08 

0.81 

............ 

........... 

.....M.. 

.90 

0.88 

0.01 

O.U 

0.84 

•.M...M... 



......  M.M. 

......... 

....M... 
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6 
6 
1 
8 
8 

88 
1 

11 
2 
1 

1 

1 

1 

2 

11 


48 

62 
286 


8 
4 

6 
2 

1 
1 
1 

1 

199 

2 

1 


Manure,  cow,  aolid  leached... 
Manure,  cow,  lolld  and  liquid  leached.. 
Manure,  duck... 
Manure,  hen..^. 


Manure,  pigeon... .» 

Marl.....,.^ ^........-.^ 

Marl«  ihelL. .p.^...-..^......^. 

Muck ..^ 

Muck,  dried 

MunelB ........M....... 

Peanut  pulp... ........»« 

Phoiphoral 

Phosphorus  works  reftise..~ 

Plastei,  Cayuga 

Plaster,  Nova  Sootla.. 

Plaster,  NoyaSootia,  calcined 

Plaster,  Onondaga......... 

Porpoise  scrap....... 

Potash,  bisulphate  of..-. 

Potash,  double  sulphate  of. 


list 


Potash,  high-grade  sulphate  of 

Potash,  muriate  of. 

Potash,  nitrate  of,  Arom  tobacco  extract... 

Potash,  phosphate  of 

Potash,  prussiate  of,  waste..... 

Poudrette......... «... 

Prunings,  apple ...m. 

Prunings,  cheny 

Prunings,  grape-Tine................ 

Prunings,  peaclL. 

Prunings,  pear. 

Prunings,  plum !..„ 

Prunings,  quince 

Saltpetre  waste 

Sea  pumpkin .m... 

Sewage,  East  Orange...... 

Slug,  ground  (horn  pith) 

Soda,  nitrate  of...*. .« 

Soot 

Street  sweepings. 


urgeon,  dried . 


78.79 
80.71 


67.60 
67.66 


69.21 
68.19 


18.26 
19.90 


17.10 


68.68 
62.24 
48.61 
49.40 
60.87 

47.68 
49.18 


7.29 
67.18 


6.62 


0.60 
0.68 


1.28 
4.06 


1.89 
1.46 


1.88 
0.84 
0.81 

0.66 
0.46 

0.68 
0.42 


16.44 
0.48 
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1 

NITROOXN. 

PHOSPHORIC  ACID. 

1 

2 

1 
a 

1 

1 

1 

0 

s 

1 

i 

a 

1 
1 

! 

0.28 
0.48 
0.81 
0.42 
0.96 
088 



0.02 
0.07 

0.84 

0.45 
0.18 
0.67 
0.70 
2.29 

0.58 
1.85 
C.90 

8.52 
0.14 

0.26 
0.68 

0.47 



0.01 
0.15 
0.20 

1  ...••.». 

2.51 
2.78 
2.89 

80.00 
0  15 
0.56 

15.84 

20.61 
81.01 
89.54 
26.67 

— 





0.06 
0  16 







0.15 
0.18 

1.91 
0.28 



0.26 
4.61 
0.84 

2.87 

44.79 
0.80 

0.50 







29  48 

^^ 

44.17 
56.46 

•••••• •••••. 

12.00 

0.47 

0.91 
0.82 
0.80 
0.86 
0.52 
0.48 

0.86 
0.87 

1.47 
0.52 
4.79 

0.88 
0.18 
4.45 

88.08 

84.17 
2^.47 

49.48 
61.17 
40.78 

9.94 
O.06 

48.96 
6.21 
0.45 
0.19 

0.21 



0.15 
0.87 



O.U 
0.21 

0.21 
0  29 

0.85 



E 

1.02 
0.87 
0.10 





11.06 





0  91 

16.8i* 

••••••.a. 



0.19 
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120 
17 

7 
261 

1 

92 
2 
1 
4 
8 
4 

1 
1 
1 
6 

4 

1 
7 
3 
1 
29 

4 

7 
1 

1 


FERTILIZING  MATERIAL. 


Superphosphate,  bone-black... 
Superphosphate,  double. .«««« 

Superphosphate,  English ^, 

Superphosphate,  8.  C.  rock.,.„. 
Sylvlnit... ^ «„.,., 


Tankage , 

Tankage,  beef. 

Tankage,  concentrated.. 

Tankage,  dissolved » 

Tankage,  garbage.. « 

Tankage,  hog ...«...,.. 


Tannery  refuse,  sediment. ...«- 
Tannery  reftise,  hide  coatings.. 


Tannery  reflise,  lime  and  hair., 
Texana  manure 

Tobacco  dust «. 

Tobacco  leaf. 


Tobacco  fltems 

Tobacco  and  sulphur.. 

Tomato  pomace 

Tops,  asparagus. 

Vines,  bean 

Vines,  pea , 


Vines,  sweet  potato,  red„...... 

Vines,  sweet  potato,  yellow.. 
Vines,  temato , 


Waste,  household,  animal 

Waste,  household,  Tegetable.. 

Wool  combings „ 

Woolen  waste «....««« 

Wool  waste 


11  .ao 


S9.98 

78.89 
69.66 
17.20 
18.10 
S7.I9 

58.70 

84.46 


9.12 
4.84 

6.1 
2.95 

7.00 


0.98 
2.53 


2.89 
2.42 


1.06 

0.72 
1.00 


0.96 


7.96 
8.27 


iiiiu^4.uuji^^ 
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rASH. 

KiTROora 

. 

PHOSPHORIC  ACID. 

1 

1 

i 

< 

6 

s 

1 

i 

1 

i 

1 

.•M«»» 



_ 

16.88 

0.88 

0.68 



„ 

84.96 

4.08 

1.49 

14.41 

0.72 

1.94 

— 

4.88 







10.17 

2.68 

8.07 







———— 

......  M»... 

6.28 

.M...  ...... 

•...a. ..... 

«..M... 

........ 

M^... 

............ 



8.86 

...M..M.M 

.....M.... 

.....M*. 

...^^. 

.......M.** 

............ 

............ 

U.18 

.—,,—,. 

-.—  —. 

......  .M... 

•••M.*. 

M....  ...... 

............ 

M...     ,— 



7.19 

8.64 

0.71 

...M... 

o.n 

0.91 

...M.M.... 

,—m—,—. 

2.08 

———<, 

.—.  —m. 

7.61 

— 

......  «.. 

............ 

.M.....M.. 

6.02 

—,. 

......M. 

0.06 
0.27 

1.70 
12.96 





«•••.••. 

—  ,»—. 

........ 

0.16 

............ 

—»m—. 

1.46 



M.M.M..M 

......  ...M. 

.....M.. 

0.M 

0.76 

0.81 

............ 

0.61 

0.67 

1.66 

2.69 

...-MM 

1.01 

1.87 

0.2D 



1.80 

•«.... ...... 

......  M.M. 

...«....*... 

-„•— 

M..M.. 

1.70 

1.46 

MM...M... 

1.78 

............ 

............ 



....MM. 

4.91 

6.68 

0.60 

......MM.. 

1.68 

„,.„, 

„... 



M.MMM 

6.78 

7.88 

0.82 

............ 

1.67 

............ 

., 

—,——. 

0.18 
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FODDERS  AND   FE 

I. 

CONCENTRATED  FEEDING 

Tkm  F^edlBc  Stnft  Lav 

The  Legislature  of  the  State  of  New  Jersey, 
passed  a  law  regulating  the  sale  of  feeding  stuf 
the  same  manner  as  the  sale  of  fertilizing  matei 
for  the  quarter  century  past.  A  copy  of  the  ft] 
be  sent  to  anyone  interested,  upon  application, 
requires : 

1.  That  every  lot  or  pajcel  of  certain  cone 
•  f|pi  i  J'^          ^  ^                          (for  domestic  animals)  sold  in  this  State  sha 

in  a  conspicuous  place  on  the  outside,  a  printed 

The  nnmber  of  net  ponnds  contained. 
The  name  or  trade-mark  of  the  material. 
The  name  of  the  mannf  acturer  or  shipper. 
The  percentage  Qf  protein  contained  and  the 
contained. 

If  the  feeding  stuff  is  sold  in  bulk,  or  in  pac 
purchaser,  this  statement  shall  be  furnished  by 
the  purchaser. 

2.  A  certified  copy  of  this  statement  shall  be 
of  the  Experiment  Station  in  the  month  of  K 
accompanied,  when  requested,  by  a  sample  of  tl 

3.  The  feeding  stuffs  which  are  required  to  c 
visions  of  the  law  include : 

Brewers*  grains,  dried,  Ma 

Gerealine  feeds,  Me 

Ck>coanut  meals.  Mi: 

Com  and  oat  chop,  Oa 

Cottonseed  meals,  Pei 

Gluten  meals,  feeds,  P« 

Hominy  feeds,  Ri( 

Linseed  meals,  Soj 

Maize  feeds,                          •  Sta 

and  all  similar  materials. 


•  '111 

im^   ■ 
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lie  following  feeding  stuffs  are  exempted  from  the  requirements 
aw: 

11  kinds  of  hay  and  straw. 

le  whole  seeds  of  wheat,  barley,  rye,  oats,  Indian  com,  buck- 
wheat and  broom  com,  and  the  nnmixed  meals  made  from  the 
entire  inrains  of  any  of  these. 

le  meals  made  from  pare  grains  ground  together. 

le  brans  and  middlings  of  wheat,  rye  and  buckwheat  when  sepa- 
rate and  onmized  with  any  other  substances. 

[lould  any  of  these  materials,  otherwise  exempt,  be  mixed  or 
ated  with  any  substance  for  the  purpose  of  sale,  the  package 
contains  it,  or  in  which  it  is  offered  for  sale,  must  have  plainly 
L  or  indicated  thereon  the  true  composition  of  the  mixture,  or 
racter  of  the  adulteration. 

he  Experiment  Station  is  authorized  to  have  collected  samples 
^  kind  of  material  used  in  the  feeding  of  domestic  animals,  to 
them  and  to  publish  the  results.    Penalties,  varying  from  $25 
►,  are  provided  for  violations  of  the  law. 


Th«  Samplisg  and  AbaItsIs. 

Y  in  the  fall  of  1901  the  Experiment  Station  made  ready  to 
lit  the  second  annual  inspection  of  feeding  stuffs  under  the  law, 
illiam  P.  Allen  had  been  permanently  added  to  the  Station^s 
id  to  him  solely  was  assigned  the  duty  of  collecting  the  samples 
lout  the  entire  State.  Eighteen  counties  of  the  State  were 
[hly  inspected,  particular  pains  being  taken  with  those  counties 
h  the  inspection  of  the  previous  year  had,  through  lack  of  time, 
iperficial.  Seven  hundred  and  seventy-eight  samples,  or  249 
lan  the  year  before,  were  drawn  and  sent  to  the  Experiment 

e  were  carefully  numbered  and  verified  as  received,  and  -558 
lalysed,  with  the  results  as  tabulated  upon  succeeding  pages. 
)rk  this  year,  therefore,  includes  89  more  samples  than  the 
fore,  from  which  it  is  believed  that  the  inspection  has  been  as 
[h  and  exhaustive  as  could  be  desired,  even  though  220  were 
1  from  analysis.  A  score  or  more  of  the  latter  were  discarded 
the  samples  had  deteriorated  and,  therefore,  did  not  correctly 
at  the  original  goods;  the  balance  were  omitted,  because  they 
mples  of  already  more  than  duplicated  goods. 
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The  analyses  of  the  samples  selected  were  made 
Station's  Chemical  Department  in  accordance  with 
Association  of  Official  Agricultural  Chemists,  as 
They  include  the  determination  of  protein  and  fi 
and  in  some  cases  of  fiber  or  other  constituents.  ( 
taken  to  secure  accuracy,  and  analyses  have,  in  n 
been  triplicated  when  the  results  have  not  been  in 
antee  or  with  normal  composition.  When  the  cii 
case  seemed  to  warrant,  a  microscopical  examinati' 

The  Gl&ssifloation  of  Feeds. 

The  purpose  of  the  law,  by  authority  of  which 
is  twofold — first,  it  is  to  the  effect  that  certain  f 
anteed,  and  guaranteed  correctly;  second,  it  is  tc 
the  feeding  stuffs  from  adulteration.  The  work  of 
fore,  consists  in  verifying  the  accuracy  of  the 
examining  the  various  feeding  stuffs  for  contami 
tion.  The  feeds  divide  themselves  naturally,  there 
groups  in  accordance  with  their  character  in  this  r 
samples  received,  426  belong  to  the  group  of  wi 
required,  and  352  belong  to  the  group  of  which  the 

The  feeds  of  the  guaranteed  class  are  further  d 
the  oil  cake  meals,  which  include  the  pure  residuei 
out  of  oil ;  the  corn  products,  which  include  the  s 
from  the  manipulation  of  the  maize  kernel;  th( 
tillery  products,  which  explain  themselves;  the  fe 
include  all  cases  of  ground  material  compounded 
feed  substitutes,  which  consist  of  certain  materials, 
which  are  offered  for  this  purpose;  and,  finallyj 
ground  meats  and  poultry  foods. 

The  feeds  of  which  guarantees  are  not  requii 
follows:  the  wheat  materials  (bran,  middlings, 
feed)  ;  buckwheat,  rye  and  barley  products;  con 
corn  and  oats  groxmd  together;  feeds  made  from 
ground  together;  flaxseed  meal  and  three  materiali 
character. 
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GnaraBt««s  and  Aetnal  Coaipo«itioB« 

the  426  samples  received,  all  of  which  should  be  accompanied 
guarantee,  166  were  found  to  be  otherwise;  in  the  case  of  138 
se,  however,  the  guarantees  were  filed  at  the  Experiment  Station 

manufacturer,  and  will  be  published  in  the  tables  of  analyses 
e  information  of  all  concerned.  Nevertheless,  it  must  not  be 
ered  that  the  filing  of  this  information  with  us  is  a  substitute 
guarantee  which  is  missing  in  the  sale  of  the  goods.  We  have 
eason  to  believe  that  there  are  numerous  cases  in  which  we  have 
umished  with  guarantees  and  other  information  that  has  been 
ili  from  the  purchaser.  In  most  cases  the  manufacturer,  how- 
is  probably  not  at  fault,  as  often  the  dealers  are  careless  with 
JB,  especially  when  they  transfer  to  barrels,  boxes  or  bins, 
►ther  point  in  the  matter  of  guarantees  is  that  they  should  be 
ably  accurate,  and  honest  attempts  to  give  the  composition  of 
ods  as  found.  When  a  manufacturer,  or  other  party,  responsible 
ilt  sprouts,  with  25.22  per  cent,  of  protein;  hominy  meal,  with 
per  cent,  of  protein;  oat  feed,  with  9.79  per  cent,  of  protein, 
iulterating  material,  with  2.69  per  cent,  of  protein,  guarantees 
ind  every  one  of  these  to  contain  but  one  per  cent,  of  protein, 
y  think  he  is  complying  with  the  letter  of  the  law;  he  certainly 

with  its  spirit.  Purchasers  of  these  goods  should  not  imply 
the  high-grade  character  of,  for  instance,  the  malt  sprouts,  with 
rantee  of  one  per  cent.,  that  all  the  materials  with  this  low 
Qtee  are  high  grade;  they  should  not  even  have  faith  in  the 
Luation  of  the  genuineness  of  the  malt  sprouts  itself.  On 
her  hand,  all  of  the  feed  products  of  another  company  suffer 
nparison  by  being  guaranteed  high  on  the  supposition  of  an 
Ltely  moisture-free  condition — a  condition  which  may  be  obtained 
a-drying,  but  which  does  not  continue  very  long  thereafter.  The 
.  content  of  these  samples,  therefore,  rarely  reaches  guarantee. 
5  hundred  and  forty-six  individual  brands  are  represented  by 
16  samples  requiring  guarantees.  Of  these  brands  125  are  accom- 
i  by  guarantees  in  the  case  of  every  one  of  their  samples;  two 
8  were  guaranteed  in  some  of  their  samples,  but  not  in  others ; 
ineteen  brands  were  in  every  case  devoid  of  tag,  statement  or  in- 
tion  of  any  character.  This  is  13  per  cent,  of  the  total  number 
ed,  which  is  a  marked  improvement  over  last  year,  when  32  per 
of  the  total  number  of  brands  requiring  it  carried  no  guarantee. 
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The  brands  examined  this  year  are  represented  bj 
these  287  were  guaranteed,  and  in  211  of  the  latter  v 
fulfilled.  In  other  words,  68  per  cent,  of  the  si 
fulfill  their  promise,  which  is  a  further  improven 
before,  when  only  60  per  cent,  accomplished  this  en 

The  samples  defective  this  year  are,  in  additioi 
carried  no  guarantee,  51  which  did  not  contain  the 
promised,  16  similarly  deficient  in  fat  and  9  in  boi 
There  are  still,  therefore,  in  a  possible  287,  60  case; 
protein,  the  most  important  constituent  of  a  pun 
year  there  were  87  in  289.  The  dairymen  and  otl 
State  may,  therefore,  be  congratulated  on  the  effecl 
providing  a  feed  inspection,  even  though  the  same 
in  the  infancy  of  its  operation.  If  consumers  will 
tees,  w^hen  guarantees  are  due,  an  unguaranteed  fe 
rare  as  an  unguaranteed  fertilizer. 

The  Purity  of  the  Feeds. 

Among  the  feeds  which  are  guaranteed,  the  main 
to  is  whether  the  guarantee  is  fulfilled.  If  this  is 
manufacturer  delivers  the  total  amount  of  nutrie 
would  seem  as  if  enough  has  been  done,  and  noth 
the  sample  is  contaminatel.  This  is  the  case  i: 
linseed  meal,  of  which  one  contains  an  oat  prod 
some  corn;  nevertheless  they  are  above  guarantee, 
however,  than  their  duplicates  which  carry  the  sa 
is  to  be  deplored  that  a  standard  material  of  thii 
not  be  strictly  pure,  as  well  as  up  to  guarantee,  and 
that  the  contamination  has  been  accidental. 

In  the  case  of  a  sample  of  malt  sprouts,  which  i 
the  goods  were  not  accompanied  by  a  guarantee  and 
for  this  double  violation  of  the  law  should  be  detern 

Among  the  249  samples  of  materials,  in  the  i 
law  does  not  require  guarantees,  14  have  been  fo 
with  foreign  material.  The  adulterations  may  1 
follows : 
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lieat  Bran  contains  corn. 

''heat  Bran  contains  corn,  oats,  weed-seed  and  cockle. 

^heat  Bran  contains  coffee  hulls  (comaline). 

rown  Middlings  contains  rice  hulls. 

'^heat  Feed  contains  corncob.     \ 

ackwheat  Brans  contain  an  excess  of  hulls. 

ack wheat  Bran  contains  peanut. 

)rn  Meals  contain  cob. 

3m  and  Oats  contain  oat  hulls  in  excess. 

laxseed  Meal  contains  wheat. 

ition,  five  corn  meals  are  low  grade  in. protein;  they  show  no 
of  adulterants,  but  are  probably  bolted  meal,  originally  in- 
►r  human  consumption. 

all  these  adulterations  merit  the  severest  condemnation,  it 
I  matter  of  congratulation  that  in  a  season  when  feeds  have 
1  and  the  temptation  has  been  great,  over  94  per  cent,  of 
les  of  standard  feeds,  of  which  no  guarantees  are  required, 
1  uncontaminated. 


louni  of  the  shortage  in  the  corn  crop,  and  the  consequent 
rice  of  all  feeding  stuffs,  many  materials  which  ordinarily 
lered  as  woriMess  offal  of  milling,  or  of  other  manufacturing 
,  have  been  attracted  to  market  in  order  to  participate  in 

prices  now  ruling.  As  instances,  may  be  mentioned  fine- 
^at  hulls,  rice  hulls,  coffee  hulls  and  cornstalks,  which  have 
nd  not  only  as  adulterants  and  forming  parts  of  mixtures, 
clear,  and  themselves  masquerading  as  feeds. 
s  are  apt  to  be  misled  in  the  purchase  of  such  materials, 
he  price  asked,  judged  from  the  prices  of  standard  feed  in 
years,  would  indicate  worth  which  they  do  not  possess,  and 
;he  absence  of  an  advance  in  the  prices  of  dairy  products 
jrmpathy  with  that  in  the  prices  of  feeds  renders  attractive 
osed  economy  in  the  purpose  of  the  latter, 
nical  purchase,  however,  does  not  imply  the  purchase  of 
5t-priced  feeds;  what  is  secured  for  the  money  is  the  im- 
jonsideration.  Many  of  the  waste  products  alluded  to  are 
utely  worthless,  but  it  is  important  that  purchasers  should 
lat  they  are  and  what  relation  they  bear  to  the  standard 
n  most  cases  they  ate  not  feeds  at  all,  but  fine-ground 

that  are  essentially  inferior  to  the  common  roughage  of  the 
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farm.  Purchasers  should  not  be  deoeived  in  snch  a  case  by  false 
claims  or  a  fancy  name^  suggesting  good  quality  or  good  origin.  The 
Station,  believing  the  matter  of  sufficient  importance,  issued  a  bulletiii 
of  warning  under  date  of  Febru«iry  14th,  1902,  and  the  advice  then 
given  is  here  repeated  : 

Purchase  nothing  unless  with  the  material  is  furnished  the  defimU 
guarantee  which  the  law  requires  shall  accompany  all  kinds  of  feed, 
except  a  few  products  like  bran,  middlings,  com  meal,  dec.  Tkm 
are  excepted  because  the  law  characterizes  any  ta/mpering  wOk  Ami 
as  adulteration,  to  be  dealt  with  accordingly.  All  other  by-prodwU 
and  mixtures  must  be  accompanied  by  a  statement  of  compositum. 

We  regret  to  say  that  this  has  not  always  been  the  case.  Customen 
have  been  furnished  with  a  name  and  a  price.  Subsequent  demand 
by  the  Station  has  elicited  a  guarantee  from  the  manufacturer  or 
jobber,  which,  if  furnished  with  the  mate/ial,  would  certainly  not 
have  promoted  its  sale. 

AT«rac«  OomporftioB  and  fUlHag  Pxioes* 

The  Experiment  Station  this  year  omits  from  the  tables  the  detailed 
publication  of  the  dealers'  prices  of  the  several  feeds.  These  were 
in  every  case  recorded,  however,  and  the  average  prices  of  the  different 
kinds  of  feeding  stuflfs  and  of  the  different  proprietary  brands  haw 
been  calculated. 

The  following  table  shows  the  average  selling  prices  of  the  seveial 
feeds  for  animals,  with  their  average  composition,  arranged  in  the 
order  of  their  protein  content : 

Piotelii.  Fat  Mm 

Cottonseed  Meal 44.40  10.71  $30 14 

Linseed  Meal 36.49  8J0  »» 

Chicago  Gluten  MeaL 36.07  6.64  »» 

Crackerjack  Dairj  Feed 80.80  11.96  27 » 

Buckwheat  Middlings 27.89  7.46  »•> 

Dried  Brewers' Grains 26.67  7.26  «W 

Gluten  Feeds , 26.88  3.76  »* 

Malt  Sprouts  25.66  3.01  21 W 

CoooanutMeal 23.76  14.02  2II» 

Grano  Gluten  Feed 23.06  lOJT?  21 » 

Buckwheat  Bran 22.62  6.66  2801 

Feeding  Flour 20.71  6.64  280 

Sucrene  Dairj  Feed , 19.78  8.66  2«li 

Germ  Oil  Meal 19.60  8.67  26  60 

Dried  Distillers'  Grains. 19.46  a44  21 57 
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Protein. 
Ik 

r  Feed 19.16 

Idlings 18.61 

3ftt  Feed. 17.62 

eatBnui 16.97 

lugs. 16.81 

d 16.76 

Feed 16J51 

lemt  Bran... 16.96 

rf  Feed 16.86 

Idiingi 16.21 

B  Feed 14.64 

14.12 

r  Corn,  Gate  and  Barlej 13.67 

eod,No.  1 18.66 

Mixtaree 11.42 

eal  (Feed). 11.86 

Feed 10.79 

[Sugar  Feed)  10.73 

«d 10.70 

iL 10.64 

eed  10  48 

b  (Mixed  Grains) 10.43 

[Com  and  Oats. 10.06 

Feed. 9.79 

^'eed 9.62 

1  and  Oat  Feed 9.66 

9.64 

9.09 

md  Oat  Feed 9.04 

at  Chop 8.89 

and  Oat  Feed 8.68 

thers'  Oat  Feed 8.49 

eed. 7.71 

7  63 

Feed 7.86 

Feed 4.86 

It's  Oat  Feed 4.84 

sed,  No.  2. 4.03 

ice  Oat  Feed. 3.30 

I" 2.94 

2.69 

Feed 2.64 


Fat 

eellinf 

It 

Price. 

4.47 

29  00 

6.43 

27  88 

6.18 

26  78 

6.27 

26  64 

3.64 

26  00 

4.48 

..•••*.• 

4.60 

20  00 

4.63 

26  70 

4.21 

24  66 

3.86 

28  14 

666 

29  99 

3.63 

23  00 

6.42 

30  76 

6.06 

20  00 

4.94 

26  97 

8.18 

27  77 

3.66 

16  00 

6.81 

19  66 

4.07 

23  26 

4.10 

30  00 

7.88 

27  69 

3.41 

28  88 

8.92 

29  69 

3.86 

20  76 

7.91 

26  76 

4.70 

26  61 

2.09 

26  26 

4.32 

28  96 

4.43 

23  60 

8.69 

26  00 

3.08 

26  00 

3.78 

16  76 

2.94 

20  68 

2.71 

23  80 

2.62 

19  60 

1.99 

18  88 

1.72 

20  00 

1.28 

1.06 

21  60 

1.20 

17  60 

0.68 

20  00 

0.78 

20  00 
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The  Seleotiom  ef  T—Om. 

An  inspection  of  the  foregoing  table  shows  the  well-known  fact 
that  the  price  of  a  feed  is  no  index  to  its  value  from  the  standpoint 
either  of  nutrients  contained  or  of  suitability  to  the  usual  farm 
purposes.  The  distinguishing  feature  of  the  various  f eeds,  the  contoit 
of  protein^  has  therefore  been  made  the  basis  of  classification.  Feeds 
of  high  protein  content  are  purchased  for  the  express  purpose  of 
improving  the  ration  by  the  addition  of  protein,  the  hay,  com  fodder. 
ensilage,  &c.,  which  forms  the  balance  of  the  ration  being  deficient  in 
this  ingredient. 

Materials  which  are  low  in  protein  are  therefore  not  suitable 
objects  of  purchase  for  this  purpose,  since  they  themselves  are,  at 
best,  balanced  rations,  or  else  require  the  addition  of  protein  fee^ 
the  same  as  the  farm  products  do.  As  farmers  usually  have  in 
abundance  of  low-grade  farm  products,  these  feeds  appeal  only  to  the 
city  feeders  of  horses  and  stall-fed  cattle,  where  all  the  feeding  ma- 
terial must  be  purchased. 

It  remains  for  the  purchaser  to  select,  bearing  this  distinction  in 
mind.  The  list  from  which  his  selection  may  be  made  is  composed 
of  a  half  dozen  pretty  well  defined  groups.  They  range  in  protein 
content  from  more  than  40  per  cent,  to  less  than  5  per  cent,  and 
include  some  of  the  most  valuable  feeds,  as  well  as  some  of  the  veriest 
trash.    The'  groups  may  be  outlined  as  follows : 

1.  Cottonseed,  linseed  and  Chicago  gluten  meals  and  crackeijaek 
dairy  feed  (a  low-grade  linseed  meal),  furnishing  from  30  to  45  per 
cent  of  protein,  and  costing  approximately  from  $27  to  $36  per  ton. 

2.  The  by-products  of  the  manufacture  of  starch,  glucose,  spirits 
and  beer,  cocoanut  meal,  feeding  flour  (wheat)  and  buckwheat  bran 
and  middlings,  furnishing  from  19  to  28  per  cent,  of  protein,  and 
costing  approximately  from  $20  to  $28  per  ton. 

3.  The  wheat  and  rye  brans,  middlings  and  feed,  &c.,  and  the  E 
0.  Dairy  and  Quaker  Dairy  feeds,  furnishing  from  15  to  19  per  cent 
of  protein,  and  costing  from  $20  to  $29  per  ton. 

4.  Com  bran  (sugar  feed),  cerealine  feed,  hominy  feed  and  the 
artificial  feed  mixtures,  furnishing  from  10  to  15  per  cent  of  protein, 
and  costing  from  $15  to  $30  per  ton. 

5.  Low-grade  feeds,  largely  oat  chop  and  oat  hulls,  furnishing  from 
7  to  10  per  cent,  of  protein,  at  from  $16  to  $29  per  ton,  and  con- 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPOET. 


91 


many  cases,  of  fiber  (hulls,  &c.),  to  the  extent  of  one-fourth 
ht. 

substitutes,  furnishing  less  than  5  per  cent,  of  protein,  at 
per  ton,  and  consisting  of  from  one-fourth  to  one-half  fiber. 


le  146  distinct  brands  of  feed  received,  and  which  should  be 

1,  19  were  devoid  of  tag,  statement  or  guarantee. 

umers  are  advised  to  purchase  nothing  unless  with  the  ma- 

imished  the  definite  guarantee  which  the  law  requires  shall 

r  all  kinds  of  feed,  except  a  few  products  like  bran,  mid- 

■n  meal,  &c. 

he  287  samples  which  were  guaranteed,  and  of  which  an 

m  was  made,  76  failed  in  their  promises,  60  of  these  being 

a  protein. 

ag  the  249  samples  of  feeds  not  required  to  be  guaranteed^ 

und  to  be  contaminated  or  adulterated  with  f  or^gn  matter^ 

r  offal  of  milling. 

e  are  on  the  feed  market  a  considerable  number  of  very  in- 

Is,  which  .consist  of  oat  hulls,  rice  hulls,  coflEee  hulls,  etc.,. 

Qot  form  a  profitable  purchase  at  any  price. 

uying  feeds  to  supplement  his  home-grown  supply,  the 

3  aim  should  be  to  secure  digestible  and  palatable  protein 

Dst  reasonable  terms  and  in  the  most  economical  forms. 

I  of  the  different  and  distinct  kinds  of  feeds  in  the  tables 

>et  his  requirements  in  this  respect.    Therefore,  study  the 

m  of  feeds  as  shown  in  their  guarantees  and  in  the  tables^ 
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NEW  JERSEY  STATE  AGRICl 


-I'M 


'1 


OIL  OAKB  MBAIjS. 
Gottonseed  Meal. 

PSDUB  BBAMD. 


1 

MANUFACTUBUt  OB  JOBBBB  AND 

Placx  < 

a 

Dbalxb. 

SAXPLni 

1 

as 

American  Ootton  Oil   Co,   Mew  York 

atj. 

2385 

J.  C.  Smith  A  Wallace  Oo 

Newark.-,.... 

9419 

B.  F.  Hendiiekaon..^...w...^.....«.....^.».. 

Woodbury... 

M67 

Fithlan  <b  PenneU 

Bridgeton... 

?ft06 

Mlzner  &  Mickel    .............^.m    .^......... 

Bridgetoa.... 
Trenton  ^^^ 

2B60 

Trenton  BCiUfl  and  Eleyator  Oo.............»^. 

Ayen«e. 

GANABT  BRAND. 


tvrr 

B.  W.  BInre  *  Oo.,  Memphis,  Temi. 

WUkinton,  GaddiB  A  Co ^. 

Newark  »,.... 

3848 

%8n 

Vroom  A  Butler 

J.  K  Stevenion  A  Oo ..m.......^. 

SomenriUe.. 
Trenton ...... 

9BM 

Q808 

StultsBroa 

C.  H.  Snyder  A  Son...^ 

Avertge...... . 

Trenton ....... 

Freehold.... . 

OWI.   BRAND. 


2436 
3688 

3718 


F.  W,  Brode  A  Oo.,  Memphis,  Tenn. 

Peterson  A  Smith 

C.  C.  Dempeey..... ..m... 

W.  B.  Rogers  A  Co 

Averege 


Woodstown. 
Gloucester... 
Moonetown. 


OREBN   DIAMOND  BRAN! 


3392 

3«68 
3316 


Ohapin  A  Oo.,  Philadelphia,  Pa. 

A.  Cyphers. .....M ••—• 

W.  O.  Garrison. 

W.  H.  IngersoIL 

Ayerage 


Newerk.«... 
Bridgeton... 
Hamburg... 
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OIL  OAKB  MBAL& 
Gottonaeed  Meal~Ck>ntinued. 

8TAB  BBAin>. 


MAKiyFACTUBIB  OR  JOBBBB  AND 

Dbalbb. 


Place  op 
Samplino. 


SMI 

nas 


0#1«,  CHeAvelMid  M  Onrley,  New  York 

a  A.  WUicm  Co..... 
Sbmnoiif  AMAitln 

ATenge......^ 


Deckertown... 
Deckeitown.. 


46.97 
46.17 

46.87 


i 

48.00 
48.00 


10.60 
10.00 


48.00  10.S8 


1^ 

•.00> 

O.OO' 

O.OOi 


OOFOO   BBAND. 


610 


GottoB  on  ftad  Fiber  Oom  Norfolk^  T»« 
BharpleaB&Brow.... 
Taylor  Bros  .„^,».^ 
J.  K.  WtddiDgton. 
G.O.  Lippliicott.M 
8heftid&Brooki.M 


dure  A  Niggln.. 


8^  L.  Panooatt......^....... 

Hopkins  A  lipplncott.... 

Average.....— .....«— . 


Camden  ..—.... 
Camden  ..^.-^ 

8alem 

Salem  .•.•••••.••.« 

Vineland. 

Vineland. 

Mollioa  Hia... 
Moorestown  ... 


41.11 

48.00 

U.68 

44.88 

48.00 

9.88 

41.60 

48.00 

li.84 

41.60 

48.00 

U.96 

41.81 

48.00 

U.08 

41.66 

48.00 

12.87 

40.88 

48.00 

10.60 

42.18 

48.00 

11.21 

41.96 

48.00 

11.28 

9.00 
9.00^ 
9.00 
9.00 
O.OiK- 
9.00 
9.00 
9.00 

9.00< 


UXT   BBAin>. 


I74|        Jl 


iter  Bros.*  St.  I<oiils» 
Jaqoi  A  Co....-.- -. 


Morristown.. 


48.18 


48.00 


10.88    9.00^' 


SFTLBT  *  SON'S  BRAND. 


Isttley  *  Son,  Oamden,  N.  J. 
ft»|       BlUey  A  Son —- — 


Camden. 


42.60 


48.00 


U.88 


9.00 


TAB  HEKL  BRAND. 


I>.  B.  Worman,  Phllftdelphia,  Pa. 

ft4 

'DaTis,OolsonACo 

Woodstown  ..— 

46.48 

48.00 

9.94 

9.00 

gfr 

R.  W.  Smith . — — -.       — 

Elmer.......-...—.. 

48.48 

48.00 

11.62 

9.0O 

9S 

Hires  A  Co....———.—— — . 

Quinton. -. 

48.18 

48.00 

9.47 

9.00 

Avertge..    „    — .— —    

— 

44.88 

48.00 

10.84 

9.00 
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NEW  JERSEY  STATE  AGRICULTURAL 


OTL  OAKE 

MEALS. 

Linseed  Meal. 

1 

PBOTKIB. 

FAt. 

MANUFA.CTVRBR  OB  JoBBlB  AND 

Place  of 

1 

> 

Dkaleb. 

Sahpliko. 

1 

i 
1 

i 

1 

1  ■ 

American  I^inseed  Co.,  Chioag^o,  111. 

i 

i 

i 

f 

2002 

J,  Halpin «. 

Elizabeth... 

S8.19 

82.00 

8.9 

iM 

2079 

J.  E.  Lovett  &  Son »». „..»... 

Hackeufiack ..,.«.» 

•88.17 

82.00 

6.95 

iJi 

2025 

C.  E  Pountney « «« 

Elizabeth «. 

3S.69 

36.00 

8.01 

iJI 

2286 

Wilkinson.  Gaddis  &  Co ««. 

Newark 

88.19 

86.00    8.17 

IJI 

2107 

J.  English — 

Pater8on«....««. 

87.68 

86.00    7.0 

%M 

2011 

Cranford  ^lour  and  Feed  Store 

Cranford « 

88.02 

32.00    8.W 

i.a 

2448 

D.  F.  Hend  rick  son »» »......».. 

Woodbury 

37.65 

86.00    6.» 

til 

2456 

Flthlan  &  PenneU„.....„ «....«     

Bridgeton 

80.8S 

32.0C' 

11.72 

s.ai 

2030 

Taylor  Bros „ ^« „...«.  ....„ 

Camden  „ „.,...... 

88.51 

82.00 

7.I& 

I.II 

2080 

Vile  &  Son « 

Jersey  City 

85.S&  83.00 

7.8?! 

i« 

2118 

J.  A.  Lydecker « «. «. 

Paterson « 

37.81  32.00 

IM  iJi 

2847 

Vroom  &  Butler... ..„«......*^.....».». 

SomervlUe « 

85.59 

32.00 

T.M 

IJI 

2694 

H.  Banker ^ . — « 

New  Brunswick 

84.46 

32.00 

6.75 

i.H 

2802 

C.  H.  Snyder  &  Son «„......«.,....... 

Freehold « 

85.84 

36.00 

6.«r 

iM 

2078 

P.  O'Blenls.. „«. 

M  48 

33  00 

7.77 

IJI 

2081 

Carscallan  &  Cassidy ...»»•...,....., ....,„ 

Jersev  Cltv     . . 

36  53 

36  00 

761 

IB 

2082 

Meyer  &  DeVogel «,...««. 

Paterson «. 

96.29 

86.00 

6.79 

IJI 

25d6 

C.  W.  Russell , 

New  Brunswick 

37.49 

88.00 

7.l» 

UI 

2fi27 

F.  D.  Wikoff. « ^^ .«. 

Red  Bank «.. 

36  77 

36  OG 

8.18 

UI 

%50 

J.  Guire  &  Bro ««^....«^. 

W.  D.  Rogers  &  Co „«. 

Average  »......».«.« •*.*. ..... 

West  End... 

86. C5 
S8.10 

3&  19 

36.00 
32.00 

t86.00 

7.a 

9.31 
780 

IM 

2712 

Moorestown 

IJI 

Il« 

The  Grove   Linseed  OU  Co.»  Philadel- 

phia, Fa. 

! 

2588 

S.  L,  Pancoast «, «„„-.,. 

MuIlicaHlU. .„. 

SI. 51 

84.00 

U.S^  &.i 

2694 

C.  C.  Dempsey 

Gloucester „... 

81.97 

34.00 

10.99  $.• 

Average » „ „ 

81.74 

34.00 

ii.:»|  SA 

Hauenstein  &  Co.,  BufTalo,  N.  ¥. 

1 
1 

2164 

Hart  &  Iliff. 

Hunter  Bros.,  St.  iHiais,  Mo., 

Newton „.....«« 

87.89 

17.82 

7.W  TJI 

2482 

W.  0  Garrison « , 

Bridgeton.«. «.... 

Vineland». 

38  11 

84.00 

9.91   Ui 

2S17 

Klure  &  Niggin 

VI  94 

st.oo 

6.»  f  Ji 

Average «. , 

88  OS 

84.00 

1121  UI 

Metzger  Seed  and  Oil  Co.,  Toledo,  Ohio. 

7098 

Miller  &  Bertholf .....„« «,...«....„«. 

Jersey  City «. 

37  11 

82.00 

7.22    $-• 

2099 

A.  H  annibal .« 

Average 

Hoboken 

37.89 
87.50 

32.00 
32.001 

6.98  ym 

TlOi 

JJI 

•  Contains  corn, 

t  Guarantee  filed  by  manufacturer. 
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OHi  OAKB  MHIALS— CORN  PRODUOTS. 
Lixiaeed  Meal~Ck>ntinued. 


irUFACTUBBB  OB  JOBBBB  AMD 

Dbaleb. 


Place  of 
Bamplhio. 


PBOTEX9. 


Iiln«««d  Oil  Go.,  MlnneApolis, 


:.  Steinberg.^ 

mith&WallAoeCo.. 

ichwiU&Go 

f  Bros. ..•«.«. 


Posu ^.....-»^ 

ivenge. .•.^....^..  ^.«..  ^. 

wtoB  A  Oo.,  Newark,  N. 
rBrien...................^......^.^ 

»ben.....» ^ — 

r  A  Smith....... 

lyeiage ^,..,<,^ 

Bon*  G»mdeii,  N. 
&  Son.. ...... .^ , 


PuBalo......... .. 

Newark 

Pl&lnfleld.. 

Boand  Brook.. 
Panaie ........... 


Pavalo ......... 

Newftrk. 

Haokensaok.. 


J. 


Camden.. 


88.28 
84.61 
86.84 
84.84 
82.78 

84.16 


•82.26 
85.85 
85.07 

84.28 
88.40 


82.60 
82.60 
82.60 
82.60 
82.50 

82.60 


82.00 
82.00 
82.00 

82.60 


82.00 


CeoDgh ...... 


Keyport........ 


86.27 .... 


9.84 
10.81 
10.70 
10.06 

7.05 

9.68 

7.11 
7.84 
7 

7.28 
7.46 
12.80 


6.60 
6.60 
6.60 
6.60 
6.60 

6.60 

6.00 
6.00 
6.00 

6.00 
6.00 


GOOOANUT    GAKB. 


•  Preestni^  Oo.,  New  York  City. 


Madison.. 


28.76 


24.80 


14.02 


8.64 


OEBM   on.   MEAI.. 


e  Mfji^.  Co.,  Indianapolis,  Ind. 
Rodgera  A  Co 

Sograr  ReC  Co.,  Chicago,  HI. 

Norton ....... 


Bfoorestown.... 


HlghtBtown . 


17.10  15.00 

I 


22.091  24.50 


8.68 
8.81 


8.00 
9.60 


CHICAOO    OLVTEN   MEAL. 


Sugar  Ref.  Co.,  Cklcago,  HI. 

Northrup 

Rogers  A  Co........ 

iverage.. 


Augusta... 

ICoorestown 


85.47 
84.66 

85.07 


88.00 
87.72 

t88.00 


6.48 
6.85 

6.64 


8.02 
2.06 

t8.60 


filed  by  manufiscturer  as  percentages  of  the  absolutely  dry  substance. 


Digitized  by 


Google] 


96 


NEW  JERSEY  STATE  AGRICULTURAL 


OORN  PBODUOra 

BUFFAIiO  OIiUTJCN  FBBD. 


MiJnjVACTUSIB  OB  JOBBBB  AKD 
BlALBB. 


Placs  of 
Bampumo. 


PBormr. 


o 


8U4 

%m 

S186 
S192 

un 

2177 
90S7 


OlnocMe  Sncar  Bet;  Co.*  01iicftiro»  111* 


0.  A.  Wllion  Oe..^....^, 

AJmnuma  and  MtftllL^ 

B.  V.  Northnip.^.^^ 


AQgasta.. 


8148 
3179 
3880 

2m 

2816 
2687 
2670 
2406 
2606 
8728 
2764 


FithlAn  A  Peiiiiall..M 
EwenMimngCo. 
O.H.Klrb7.. 
Taylor  Broi^^»....^ 

▲.N.Boe... ^»..... 

A.  A.  Cortelyon.^...... 

F.F.Lear. 

Dayia,  Colion  A  Oo..~ 
A.  G.  Johnion...... , 


6.  L.  Panooa8t.«M.*M..M..  ..••«••. 
Staltf  Bros. ...... ......••••M^M— 

Job.  Smith  &  Go... .....^ 

C.  C.  Dempaey.....^....-^.. 

W.  D.  Bogen  A  Co 

T.  6.  Page  A  Go .........^....».........».. 

Average ..« 


BildgetoD...^ 

Alloway 

Mediord . 

Gamdtfi ........ 

BzaachTllle.... 

Neehanic.....^ 

Lambertyllle.. 
Woodatown  ... 
Bridgeton. ...... 

MulUcaHUL.. 
Trenton .., 
Stockton  ..,.< 
GkmceBter... 
Moorestown, 
ColnmbuB..... 


26.01 
28.68 
87.86 
26.48 
27.81 
26.81 
26.98 
87.84 
87.84 
24.89 
26.86 


98.68 
87.f0 
27.80 
27.08 
87  JO 
87  JO 
87.00 
26.80 
98.80 
87.60 
87.08 


8J8 

4J6 
4J6 
8.07 
8.87 
8.87 


f 

%M 
IM 
%M 

8.« 
8JI 
Oil 


8J6    8J8 


4.81 


IM 


8J7    8JI 
8JI    Oil 

8.0K  8JI 


87.96  87.501 


26.78 
26.96 
27.84 
87.89 
37.66 
26.81 
36.98 


87.80 
87.00 
87iO 
87.80 
87  JO 
87.88 
27.10 


8.C1 
9.94 

8J6 
8.11 

8j 

S.I 

8.46) 

4 


98.01  •37.60    8.00 


8JI 
8il 
8.61 
8J6 
tM 

XM 
tM 


DATENPOBT  OI.UTBN  FEED. 


2101 
2909 

2681 

Oluooae  9at^r  Bet;  Co.,  Chicago,  HI. 

P.  O'Blenli 

Q.  0.  Young.............,^... ,^ 

tt.  W.Norton. ^, « .„....«...^ 

Ayerage  -.«...« «..  ^ . — 

Paterson 

TranqnUity 

24.16 
26.81 
36.88 

86.06 

1 

98J0    8.941   1 
2I.18|  4J4^   8 
87.60    6.18    8 

n7.6J  4.861  n. 

IM 


BOOKVOBD  DIAMOND  OL17TBN  FEED. 


2088 
2216 


Glucose  Sncar  Bef;  Co.,  Ohicagro*  111. 

Long  Dock  Mills  and  Elerator  Co........ 

W.  H.  Ingeraoll » »»..»...».....». 

Average.. .........  —- — -••, 


Jersey  City.. 
Hambarg».. 


26.64 
26.98 

36.21 


96.90 
27  JO 

•27  JO 


J 


3.18 
8.7»|   8,56 

4.041  «8JI 


OBANO  GLUTEN  FEED. 


Hottelet  ft  Co.,  Milwaukee,  Wis. 
3481        B.  W.  SmlUi — 


Elmer . 


28.05  96.61  16, 


TJI 


•Gnranteed  filed  by  mannCactnrer  ab  percentages  of  the  abeolntely  dry  sabstsnoe. 
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CORN  PRODUCTS. 

PEKIN    GLUTKN    FEED. 


iaktjpacttjbkb  oe  jobbie  and 
Dealeb. 


L8  Sugar  Kef.  Co.,  Pekin,  111. 
k.  Reid " 


Place  of 

Sampling. 


Pennington... 


PROTEIN. 


i 

26.12 


27.70 


If  ^ 

8.10     3.50 


NATIONAl.    GLUTEN    FEED. 


iml    Starch   Mfg.    Co.,    New   York 


^ui  &  Co • 

toe.  Eggert  &Co Perth  Amboy. 

enton  Mills  and  Elevator  Co 

enton  Mills  and  Elevator  Co 

Banker. 

Lvis,  Colson  &  Co 

8.  Page  &  Co. 


Monistown.. 


Trenton . 

Trenton 

New  Brunswick.. 

Woodstown 

Columbus... 


Average .. 


25.83 
24.95 
32.62 

22.56 
22.87 
20.00 
21.80 


24.80 


27.10 
81.70 
39.00 
27.10 
81.70 
23.00 
22.90 


8.18 
2.80 
2.68 
4.47 
2.78 
3.78 
2.76 


28.981    8.19 


2.90 
4.30 
8.50 
8.20 
4.30 
8.00 
2.30 


WAUKEGAN    GLUTEN    FEED. 


Sugar  Kefining  Co.,  Waukogan,  111. 

.Cyphers 

impbeU,  Morrell  &  Co « 

itate  J.  W.  Biddle • 


Average.. 


Newark .. ... 

Passaic 

Columbus.. 


26.80 

27.88 

4.41 

26.97 

27.88 

8.09 

•20.38 

27.88 

♦8.81 

26.94 

27.38 

8.75 

MISCELLANEOUS    GLUTEN    FEEDS. 


leyer  &  DeVogel.-.. 

.  J.  Nash «... 

harpless&Bro 

iharplet'S  &  Bro 

"ay lor  Bros 

.  K.  Waddington..., 


Paterson 

Perth  Amboy.. 

Camden 

Camden 

Camden 

Salem 


26.57 
25.48 
29.54 
27.15 
26.29 
24.50 


27.60 


4.46 

8.88 

8 

3.06 

4.25 

3.13 


8.89 

3.39 
3.89 

3.39 


3.80 


ed  from  the  average. 
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NEW  JERSEY  STATE  AGRICl 


PI  ^^il 

Will  ■ 
')nW,  ■'' 


■  i 

■  ■  .2 

,:    :    1 


CORN  PBODUOra 

HOMUfT   MBAI.. 


9600 


2210 


2141 


2290 


2106 
2258 


MaNUPACTUBSB  OB  JOBBBB  AMD 

Dbalbb. 


American  Oereal  Co.,  OhloASo*  UL 

MM        B.  Hill.. 

OAmbridir*    Cereal    and    Paekiiii:  Go. 
Oambridi^et  Ind. 

J.  H.  Aahton -^.....^ 

Deeatur  Cereal  Mill  Co.,  I>eoatiir»  HI. 

2100        Hopkins  &  WUUams _.^...«« 

FUb  *  Co.,  New  York  City. 
2086        P.  0»BlenU. ..^ 

Howell  A  Webster,  BOddletown,  M.  T. 

2110       J.  A.  Lydecker-....^ ............. 

The  Hndnnt  Co.,  Terre  Haute,  Ind. 
22B8        A.  Cyphen. ............  ^«^ .............. ....... 


Hunter  Bros.,  St.  Iiouls,  Mo. 

C.  W.  RuneU 


2748 


2161 
2878 


Indianapolis    Hominy 
apollst  Ind. 

0.  0  Young.^........ «......« 

Miami  Maime  Co.,  Toledo,  O. 

A.  N.  Roe 

Miner-Hllllard     MllU^    Co.,    Wilkes- 
barre.  Pa. 

J.  C.  Smith  &  W&Uaoe  Co.. ............... ....... 

Sbellabarger    Mill    and    Elevator    Oo. 
Deoator,  IlL 

J.  English ...........«^.............. 

J.  Gardner.................... 

SItley  A  Son,  Camden,  N.  J. 
ColklU  <b  Thomson 


Soffem,  Hnnt  ft  Co.,  Deoator,  111. 

McDonalds  &  Fox. 

J.  Van  Buren ....« 


Average  of  all  brands... 


Placb  01 
SijiPLnra 


Newton.......... 

Trenton ........ 

Newton 

PateiBon « 

Paterson .... 

Newark 

New  Bran>wl< 

Tranqoility ... 
Branchyille  .. 


Newark. 


PateiBon......... 

Doyer.......^. 

Mount  Holly.. 

Branchyille  ... 
Bahway 
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QOBN   PBODUOTS. 

GBBKAUCNB   FEED. 


B 

a 
a 

g 


9719 
-2790 

^79 


MAHUPACTURBB  or  JOBBBK  AMD 

Dbai^r. 


Ger««liiie  Mfji;.  Go.,  Indianapolis, 
Ind. 

SiUey  &  Son .^. 

W.  D.  Rogers  &  Co... 
J.  a  Oollins  A  Bon. 
T.  a  Page  &  Go  ......••^ 

BstateJ.W.Biddle 

Simmoiis  A  MartLD^.... 

B.  Harden. ......«M ......... 

BrtateJ.W.Biddle..^.. 

Ayerage. 


Place  of 
Sampuhq. 


Camden  ............ 

Mooreatown , 

Mooreatown ...... 

Colmnboa  — ...... 

ColomlNis  ....... .. 

Deckertown 

Hamburg..... 

Colnmbiu  ......... 


PBOTSm. 


10.16 
9.87 
10.21 
8.95 
10.21 
11.28 
10.72 
12.C6 


i 

7.a 
7. a 

7.88 
7.88 
7.88 
9.00 
10.82 
10.82 


7.18 
6.97 
6.49 
7.21 
8.81 
8.18 
8.08 
10.16 


lO.a     8.61     7.88     6.86.. 


i 

0.99 
6.46 
6.99 
6.99 
6.C0 
6.83 
8.63 
8.08 


MAfZETiTNE   FEED. 


The  Hadnnt   Co.,  Torre  Hante, 
Ind. 

Sitley  A  Son 

F.I>.  Dnffield 


Ayerage. 


Camden.. 
Elmer..... 


9.42 

10.42 

9.22 

9.08 

9.81 

10.00 

6.69 

8.66 

9.62 

10.21 

7.91 

8.80 

OOBN   BBAN,    OB  SUOAB  FEED. 


4169 

M78 
4»1 
9179 

smf9 


Oloooae  Sugar  Bef.  Go.,  Ghieago, 

m. 

Hopkins  &  Williams......^............ 

C.  H.  Kirby. ......... — 


iMUlingCo.. 
Beeye  Harden........ 

J.  K.  Waddiugton... 
C.  C.  Dempsey........ 

Average......... 


Howell  9t  Webster,  MIddletown, 
H.T. 

B.  V.  Northrap......... 

liberty  Mills,  Nasbyllle,  Tenn. 

B.  W.  Smith.......... «... 


Jobn  Banktn  A  Co« 
Taylor  Bros... ....... 

B.  M.  Beideman... 
A.  N.  Boe.«...«H 

Ayerage.. 


,  Gbieago,  HI. 


Newton...... 

Medford... 
Alloway..., 
Hamburgh, 

Salem 

Gloucester.. 


Augusta. 

Elmer 

Camden... „ 

Merchantyille. 
Branchyllle ..... 


18.20 

14.00 

4.14 

8.60 

12.19 

18.68 

4.40 

8.68 

11.16 

14.00 

4.26 

8.60 

12.97 

14.C0 

8.74 

8.60 

9.69 

14.00 

2.94 

8.60 

12.46 

14.00 

8.82 

8.60 

11.96 

•14.00 

8.88 

•8.60 

10.18 

9.O0 

6.77 

1.60 

10.61 

9.90 

9.62 

7.48 

11  .C8 

9.00 

8.19 

8.O0 

10.18 

9.00 

8.67 

8.00 

9.89 

9.44 

4.76 

1.60 

10.20 

9.16 

4.07 

2.68 

9.68 
12.29 
11.88 
10.71 
10.18 
10.98 

10.91 


U.67 

9.01 

12.06 
12.80 
18.64 

12.84 


m  Quaiantee  filed  by  manu&cturer  as  percentages  of  the  absolutely  dry  substance. 


Digiti 


zed  by  Google 


mm 


u^r:M. 


!.il.s1:-ltr' 


100  NEW  JERSEY  STATE  AGRICU 

BRBWBR7  AND  DISTILLBBT  PJ 

MAI.T  gPBOUTS. 


2167 
S2B8 


90M 


2168 
2087 


3568 
2174 


2116 
2178 


2189 
2246 


2212 


2049 
2561 


GbApln  A  Go.,  Philadelphia,  P»« 

Hopkins  A  Williams...................... 

Jaqui  &  Co 

Avence 

H.  G.  Bdwards,  Ghioaso,  HI. 

Taylor  Bros. ..». 


2065 

2490 


2106 
2096 


Fish  *  Go.,  New  York  City. 

Hart  &  lUflf 

P.  O'Blexils.  ....^..... ..... 

Ayerage.. 

F.  W.  Ooeke  A  Co.,  St.  Iionls,  Mo. 

C.  A.  Eeed.. 

C.  A.  Wilson  Co. ...»^.. ................. .......... 

Ayerage......*.... ........................... 

P.  G.  Kamm  A  Co.,  Bfilwankee,  WIb, 

J.  A.  Lydecker .^ .»... 

Simmons  &  Martin ... -^ .........  .....^..... 

Ayerage 

A.  Meorer  ft  Co.,  Milwaukee,  Wis. 

R.  V.  Northrop- 

B.  Harden .-.......«..,«..  .,.*..^ «.. 

Ayerage..  ■ :......•... 

E.  P.  MneUer,  Milwaukee,  Wis. 

Q.  O.  Young.. ...«. ^ 

J.  B  Steyenson  Co........^ , 

C.  H.  Klrby „«, ^^ 

Stnlts  Bros. ......... .....^ « , 

Ayerage ».....» „ 

O.  Rankin  ft  Co.,  Milwaukee,  Wis. 


M, 


2578        Trenton  Mills  and  Eleyator  Co.. 

Sitley  ft  Son,  Canoiden,  N.  J. 

J.  R.  Wilkinson ^ 

C.  G.  Upplncott. 

Ayerage. 

Sooroe  Unknown. 

J.  English  ..... 

Meyer  &  DeVogel «.. 

Ayerage  of  all  brands. , 


Newton.....^ 
Morristown . 


Camden...... 


Newton 

Patenon..... 


Pennington... 
Deckertown.. 


Pateiflon.. . 

Deckertown . 


Angnsta.... 
Hamburg.. 


Tranquility.. 

Treoton^ 

Medford 

Trenton......... 


Trenton.. 


Vincentown . 
Salem 


Paterson. 
Paterson .. 


*  Contains  oat  hulls. 

t  Omitted  from  the  ayerage. 
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BBSrWBRT  AND  DISTII.LBR7  PBODUOTS. 

DRIBD  BBBWEBS*  OBAINS. 


B 

a 
a 
a 


^756 


21M 


2U6 


9(K2 


MAMUFAGTUKBB  OE  JoBBRB  AMD 

Dialer. 


Placb  op 

8AMPLIN0. 


PROTKIN. 


o 


AOantlo  Export  Go.,  New  York  City. 
T.  a  Page  A  Co  ....^....^,....<..«.......... 

ColklU  iL  Thomson.....^.....^^.....^...., 

Chapln  A  Oom  PhilAdelphla,  Pa. 

Hopkios  it  Williams......^ .....^ , 


3041 
3706 
37a 
37V6 


3102 
2101 


2211 


26i«l 
21-40 


2W6 


.  0.  Kamm  9t  Co,,  Milwaukee,  Wis. 
J.  A.  Lydecker. ,,,, 

.  C.  Klander  Bstate,  Philadelphia,  Pa. 

Taylor  Broe........ ..«....««. «.,.., 

C.  H.  Kirby ._ «. ..., 

Sharpleas  &  Bio  »  ....,^.....»............. 

C.  C.  Dempsey .................... — . «. 

Hopkins  iL  Lippincott......... 

Bitate  J.  W.  Blddle ..« 

Average ..« « ««,.....„..;..... 

A.  M eurer  dt  Co.,  Milwaukee,  Wis. 

Hart  &  lUff ., 

B.  V.  Northrap „„ 

Average.^ «„......„.. 

E.  P.  Mueller,  Milwaukee,  Wis. 

G.  O.  Young 

Jaqnl  iL  Co ...., 

T.  Dogan. 

A.  N.  Boe « 

Average .«....«...........m......«, 

Penn  Grains  and  Feed  Co.,  Philadel- 
phia, Pa. 
A.  A.  Cortelyou 


SlUey  A  Son,  Camden,  N.  J. 


2061,      mtley  <&  Son.. 


^Om 


9072 


Sooree  Unknown. 

I  A.  K.  Ashlyy..  .. 
J.  8.  Collins  &  Son.... 
Simmons  <&  Martin... 
J.  B.  Wilkinson 


Columbus.^.... 
Mount  Holly . 


Newton.... 

Pater8on» .......... 

Camden 

Medford. 

Camdtfi 

Gloucester 

Moorestown 

Columbus 

Newton 

Augusta............ 

TranquiUty ...!.. 

Morristown 

New  Brunswick. 
BranchviUe. 

Neshanic 

Camden.. 

Burlington , 

Moorestown 

Deokertown...... 

Vincentown..... 


30.20 
24.37 

22.24 


28.01 

26.78 

21.94 
22.96 
38.61 
81.51 
27.65 
29.04 

26.10 

28.74 
27.28 

28.01 

24.65 
28.60 
25.94 
80.00 

27.37 


38.23 
28.22 

28.32 


34.00 

38.85 

32.60 
38.24 
28.34 
38.34 
81.68 
22.06 

•28.34 

28.00 
35.00 

24.00 

25.88 
38.85 
34.86 
28.85 

•28.85 


Average  of  all  brands... 


35.51 

81.49 

38.99 
36.86 
38.85 
38.78 

36.57 


28.80 
81.68 

31.00 

34.79 


6.71 
7.80 

7.01 

7.54 

7.19 

7.71 
6.54 
7.34 
8.27 
7.60 
9.22 

7.76 

7.66 
6.88 

7.25 

6.50 
6.64 
7.48 
7.66 

7.07 


6.48 

8.28 

7.82. 
7.28 
6.80. 
7.18. 

7.36 


7.10 
7.10 

7.10 

8.00 

6.18 

7.90 
7.64 
7.64 
7.64 
6.84 
6.84 

♦7.64 

6.00 
8.00 

4.50 

7.35 
6.18 
5.09 
6.18 

•6.18 


4.97 
6.84 

7.00 

6.43 


*  Guarantee  filed  by  mannfkcturer. 
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NEW  JERSEY  STATE  AGBICI 


BRBWBR7  AND  DISTILLBRT   P 

DRIED  DI9TII.I.KB8*  OBAIN! 


1 

MAMUPACTUBBK  OB  JOBBIB  AMD 

Placb  Ol 

a 

SAMPLIlfG 

1 

AOantle  Bxport  Co.,  New  York  01^. 

J747 

W.  D.  Rogen&'Co ^ 

Bembeim  Bros.,  I^onlsTllle,  Ky. 

Moorestown... 

9MI 

Trenton  Milli  and  Elevf^torCo 

Trenton...  .-.M 

A.  Mear«r  A  Co,,  MUwaukee,  Wis. 

S19I 

B.  V.  NorUimp 

Auffusta 

Ayenge  of  aU  brands 



FBBD  laXTCmBS. 

OOTTONSBED  FEED.' 


1 

MANUrACTUBSR  OB  JOBBBB  AMD 

Place  op 

o 

Dbaleb. 

Sampumo. 

1 

Soatbem  Cotton  Oil  Go.,  01i*r- 

lotto,  N.  O. 

3646 

J.  B.  Stevenson  Co 

Trenton 

CBAGKBBJAGK  DAXBT  FEE] 


2084 


Cotton  Oil  nnd  Fiber  Co.,  Nor- 
folk, Va. 

Taylor  Bros 


Camden.. 


SUCRENE  DAIBT  FEED.' 


2888 

2424 


American  Milllni^  Co.,  Cblcai^o, 

111. 

Vroom  &  Butler ». 

Dayis,  Colson  A  Co 

Average 


Somerville ... 
Woodstown. 


'  Cottonseed  meal  and  halls. 
■Substantially  a  low  grade  Unseed  meal. 
*  Substantially  a  brewers'  or  distillers'  grains. 
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FBBO  MIZTUBBS. 

SOHUMAOHKR  8TO0K  VKKD  (Com,  0»U  »nd  Barley). 


VUVACTUBIB  OB  JOBBBR  AND 
DXALXE 


lean   Oereal   Co.,  ChieikgQ, 

k.  Lydecktr.  ..».^...— «m 

ipklns  A  Wniiaini. ......  ..^..^.. 

indy    BT08......MM....MMM.M...M... 

Avenge. .  ».....•. 


FAT. 

Placb  of 

1 

1 

Sampling. 

1 

M 
C 

X 

H 

it 

H 

It 

Patenon.. .....  ......... 

14.16 

18.00 

6.86 

6.00 

4.10 

Ne  wton.......... ........ 

18.K 

18.00 

7.24 

5.00 

10.75 

Metaoheo 

is.n 

18.00 

6.65 

5.00 

8.57 

.....MM  ..•••... ..M...' 

18.67 

18.00 

6.42 

5.00 

7.86 

TEIXOW  MBAI^ 

r-HnilATd     Milllnir     Co., 
keebam.  Pa. 

n  ZantAYoorheei. 

PlalDfleld 

10.64 

0.27 

o. 

6.25 

2.41 

MABSDBN  FEED,  MO.  1. 

landen  Co.,  Philadelphia, 

Ikineon,  Gaddis  A  Co. 

Newark 

18.65 

11.08 

5.05 

4.88 

19.00 
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NEW  JERSEY  STATE  AGRICULTURAL 


FBBD  MIXTURBS. 

OUARAMTEED   I«OOAIi  FEED   MIXTURBS. 


2290 

2226 
2224 

210B 

22M 
2218 
2044 


2242 
2248 


2184 


2491 


MAirUPACTUBKE  OR  JOBBBB  AMD 

Dbalbr. 


':.{ 


Bely  dere  Flour  Mills  Co., 

Belvldere.  N.  J... 

17.  Doffbrd,  HackettBtown,  N.  J. 

N.  Dofford,  Hackettstown.  N.  J. 
(City  Feed) 


J.  English,  Pateiaon,  N.  J ,^  < 

R.  Hmrden,  Hamboig,  N.  J........... 

W.  H.  IngeiBoU,  Hambuig,  N.  J 

C.  H.  Kirby,  Medfoid.  N.  J.  f 

(Dairy  Feed)...! 

J.  B.  Keener,  BelTidere.  N.  J^,,,^. 

W.  Larison,  Washington,  N.  J........ 

O.  K.  &  O.  H.  McMortrie,  ) 

BeWdere,N.J.../ 

>J.  C.  Smith  &  Wallace  Co.,  ) 

Newark.  N  J.        V 
(Company  Feed)...) 

*Taylor  Bros..  Camden,  N.  J.         ( 
(Dairy  Feed,  No.  2)...| 

>F.  C.  Williams.  Baston,  Pa.......^.  | 


▲yerage.. 


ItlOBBDIBNTS. 


Com  ears  and  oat) 
taiUngs ...^S 

Hominy,  oat  chop,  I 
rye  middlingi.. .  / 

Com  and  cob,  and  ) 
wheat  bran.......^.  / 

Hominy,  barleyl 
feed,  oat  hulls. / 

Com,  light  oats.) 
wheat  br«n.  cockle  > 
and  rice  hulls. j 

Rye  middlings,) 
com,  oats..  ..^»»../ 


PBOTEIK. 


9.99 
9.78 
8.78 

U.18 

12.28 
18.28 

14.75 

10.79 
11.81 

10.10 
11.44 

U.88 

10.88 
11.89 


9.80] 


8.88 

8.10 

8.01 

2.11 

10.88 

7.01 

10.00 

7.42 

9.50 

4.81 

12.48 

8.92 

10.00 

8.87 

8.91 

4.45 

10.00 

8.87 

10.00 

6.90 

13.tt 

4.86 

10.01 

6.87 

10.07 

4.46 

2.44!   8.11 
8.4t 

.8.11 


i 

6.M 

1.B 
4.« 

7JI 
4JI 


7JI 

6.a 

8.M 

$M    7JI 

8.«    IM 

S.ff    SJI 

S.88    IJI 


86    8.081  SJI 


46l    8.87|  AM 


*  Stock  of  John  Post,  PaMaic. 
■Stock  of  C.  C.  Lippincott,  Salem. 
"Stock  of  Kynor'<b  Looker,  Boonton. 
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FEBD  MIXTURES. 

UNOUABikNTEED   liOCAIt  VBKD   MiXTUKICS. 


MaNXTFACTUBXR  OB  JOBBBB  AND 

Dkaleb. 


2U8 


am 

3090 
2106 

m\ 

2109 
2120 
2277 

ntt 

2006 

2278 
Btt 

031 
B7S 


Gampbell,  Morrell  &  Co., 

PasBaic,  N.  J.  (No.  !)«.. 

Campbell,  Morrell  A  Co. ,  f 

JPaaudc.  N.  J.  (Fancy)...  \ 

A.  CTpl^ent  Newark,  N.  J | 

J.  Gardner,  Doyer,  N.  J...»». | 

Hemion  Coal  and  Orain  Co.,       / 
Passaie,  N.  J.. 

Hlggins  Bros., 

Three  Bridges,  N.  J 

Hoflknan  A  RadoUff, 

Frenchtown,  N.  J... 

HoUey  &  Smith. 

Hackensack,  N.  J... 

>J.  A.  Lydecker,  Paterson,  N.  J.... 


..{ 


Long  Dock  Mills  and  Elevator    I 
Co..  Jersey  City,  N.J...  j 

■Martenis  A  Coleman,  l 

Cheater,  N.J.»  J 

McDonalda  A  Fox.  j 

BrauohYllle,  N.J...1 

Meyer  A  DeVogel,  Paterson,  N.  J.  j 

•Miller  A  Mott,  Rockaway,  N.  J...  ] 

D.  Neff,  North  Branch,  N.  J.......... 

The  Chaa.  Richards  Co.,  i 

DoYer,N.  J...H 

J.  A  H.  Steinberg,  Passaic,  N.  J.... 
Stolts  Bros.,  Trenton,  N.  J 


Wilkinson,  Gaddis  A  Co , 

Newark,  N.  J... 


-{ 


Average.. 


Inobbdisntb. 


Hominy,  mid- 
dlings com  meal, 
oat  halls,  red  dog, 
com  hulls,  salt. 

Com,  oats,  hominy, ) 
rye,  oat  hulls,  salt  j 

Hominy,  Vim  oats, ) 
red  dog } 

Hominy,  oat  feed,) 
red  dog« j" 

Cora,  wheat  bran) 
and  middlings ..... } 

Cora,    wheat,   oat) 
hulls / 


Chiefly  hominy  chop 


Hominy,  Vim  oal 
Victor  com  an( 
oatB 


SS} 


Rye.  oats,  oob  meaL.. 

Rye,    corn,    oats,  \ 
hominy,  red  dog ..  j 

Hominy,  oat  feed,) 
middlings ............  / 

Hominy,  flour  mid- ) 
dUngs,  oat  feed.....  / 


Com  oat  chop,  rye) 
-         mfd-  V 


chop,  flour' 
dllngs.  red  dog.. 


Hominy,  oat  feed... 
Com,  oats,  bran 


Com.  Marsden) 
Feed,  No.  1,  and  I 
Marsden  Feed,! 
No.  2 ....J 


PBOTKIN. 


14.21 

10.55 
10.80 
12.74 
14.10 
10.68 
11.18 
U.04 

U.02 

10.79 

8.01 

18.66 

11.02 

12.17 
11.48 

18.81 

8.91 
11.54 

9.94 


.    11.45 


11.6 

9.6 
12.8 
11.5 
10.4 

9.0 


11.8 
9.8 

10.5 
9.2 
8.9 

10.8 

11.2 

8.1 
10.4 

8.9 
10.2 


I 


i 

8.84 

8.78 

660 

5.89 

4.90 

8.52 

1.60  m 

8.88 

6.42 

5.58.. 

8.60 

7.11 

6.96 

5.86 
8.81 .. 

4.63 

8.80 
4.92 

8.94 
5.42 


i 

6.5 

4.8 

6.8 

5.6- 

8.1 

8.1 

8.1 
7.2 

2.4 
4.1 
6.0 

7.1 

4.1 

6.6 
4.8 

8.5 
6.1 


i 

5.64 

8.92 
7.65 
6.00 
4.68 
1.76 
8.12 
2.71 

6.70 

2.00 

6.04 

8.41 

6.76 

4.48 
6.78 

5.88 

10.41 
8.80 

8.68 
5.19 


>  Stock  of  R.  J.  O'Brien.  Passaic. 
'Stock  of  E.  B.  Dawson,  Boonton. 
'Stock  of  M.  M.  Crane,  Boonton. 
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NEW  JERSEY  STATE  AGRICULTUBAL 


FBBD   MIXTURBS. 
Oat  Feeds  and  Oom  and  Oat  Feeda 

QUAKBR  DAIRY  FBKD. 


9028 
2161 
2266 
2818 
M20 
2B67 
2812 
2400 
27M 


MaKUFAOTURKR  OB  JOBBXB  AMD 

Dbalbb. 


Aiii«ricMi   Cereal   Co«»  Chicago, 
nL 

C.  H.  Kirby.....^...-^^..^. 

Hopkins  &  WlUlamB  .•.•-^..... 

Jaqni  &  Co ».— ^.....^ 

H.  NiBChwiU  A  Oo. .^ ^. 

Dayls,  Colaon  A  Co.. 

StoltiBroi. 

MuQdy  Brot»^.— ^, 
B.  V.  PBn7.M....»MM. 
Estate  J.  W.Biddle. 


Ayerage... 


Placb  of 

SAMPLDiO. 


Medford 

Newton.«...»^ 
Morristown.... 

Plalnfield....... 

Woodstown.... 

Trenton  ......... 

Bound  Brook.. 
Clinton^....^^ 


Columbus...... 


17.17 
15.68 
15.64 
15.45 
17.U 
15.88 
15.07 
15.18 
15.65 


14.00 

U.OO 

12.08 

12.08 

14.00 

12 

14.00 

18.00 

14.00 


15.86  n4.O0l    4.Sl|«8Jl|BA 


i 

I.M 
SJI 

SJi 

s.a 

SJI 

2JI 
IJI 


8.88 
4JQ 
4.01 
8.19 
4.18 
4.81 
4.66 
4.87 
4.21    SJliBJI 


UM 
T$M 

ILM 
lif 

».a 


VICTOR   CORN   Aia>   OAT  FKKD. 


American  Cereal  Co.,  Chioago, 
HI. 
0.  B.  PfrtntTfltt., 

2077 

Hackensack — 
Paterson ......  ^ 

9.26 
9.20 

9.00 
9.00 

4.96 
4.67 

4JI 
4.M 

nM 

2111 

J.  A.  Lydecker..........^.^^ 

HM 

2906 

O.  0.  Young. ....^........MM...........^ 

Trmquility  ......^ 

9.66 

8.26 

4.il 

m 

I.TI 

2815 

Mundy  Bros. ^^. 

Bound  Brook......... 

9.69 

9.00 

4.69 

4.11 

»JI 

2816 

A.  L.  Cadmus......... .......M ,......« 

Plalnileld 

10.94 

9.00 

4.88 

4Ji 

]i.« 

1M22 

Peterson  A  Smith.. 

Woodstown.  ~......... 

Trenton.. ............ 

8.88 
9.87 

8.28 
9.00 

4.42 

4.70 

4.11 

M 

2627 

J.  B.  Stevenson  Co..........^............. 

!• 

2686 

T.  C  Dugan.. mmm«....». 

New  Bninswiok 

9.82 

6.28 

4.68 

l.« 

%M 

2677 

G.  W.  Norton.......^........................ 

Hightrtown.......^ 

9.69 

8.76 

4.86 

%,% 

nM 

2817 

H.  NischwiU  A  Co 

Plainfleld 

9.58 

8.75 

4.68 

••5 

UM 

2711 

W.  D.  Rogers  &Ca ............... ......... 

Moorsetown......^... 

10.01 

9.00 

4J8 

4.id 

ns 

^^«W 

...... .. .... ......  «i.»..  ...... 

9.86 

•f.J 

4.1i 

HM 

nM 

TIM   OAT   FEKD. 


2027 
2117 
2284 
2884 


American  Cereal  Co.,   ChicagOj 
HI. 

J.  R.  Wilkinson... 

J.  A.  Lydecker.....«..M....„„ 

A.  Cyphers  ....M.M .. ...... MM.. •,—. 


R.  B.  Beatty..... 
Average. 


Vinoentown.... 

Paterson. 

Newark.- 


North  Branch.. 


7.22 

6.80 

2.76 

1J8 

8^ 

6.80 

2.91 

IJI 

6.61 

6.80 

2.91 

Ifl 

8.44 

6.86 

8.» 

IJI 

7.71 

6.80 

2.94 

IJ^ 

MM 

MM 
VM 
UM 

Ma 


•  Guarantee  filed  by  manufacturer. 
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FHHD   MiXTUBBB. 
Bit  Feeds  and  Oom  and  Oat  Feeds— Oontinued. 

DE  FI   CORN   AND   OAT   FBBD. 


Place  of 
Bampuno. 

FAT. 

▲CTUBKB  OB  JOBBKB  A»D 

Dbalbb. 

1 

O 

1 

i 

1 

i  A  Ck».,  Bnflklo,  N.  T. 

faddlngtoiL. .........  ^ 

8«lem 

8.68 

8.80 

8.08 

It 

8.00 

18.74 

FISH   A   OO.'S  OAT   FIEED. 


'o.,  New  York  iiity. 
HeniB.^.....  ...^...  .....^.. 


Paterson  • 


9.79 


1.00 


8.85 


1.00 


18.35 


FRIENDS*  FEED. 


eaiem  0«real  Oo«,  Ohi- 

n. 

Plalnfleld.« 

10.70 

10.90 

4.07 

8.70 

16.69 

«B8  A  Bio ...........mm......... 

Camden 

*8.66 

n0.09 

^.02 

•8.07 

•20.62 

lyenge...  ...-^  ...^- ...... ...... 



10.70 

10.90 

4.07 

8.70 

16.69 

BOSS  CORN  AND  OAT  FEED. 


Bt  Western  Cereal  Co., 

»,  HI. 

msAMartiiiL 

Deckertown .......... 

8.26 

7.W 

4.18 

4.18 

18.88 

&0o. — «.. 

Morriitown...... ...... 

9.81 

7.94 

4.78 

4.18 

18.45 

Lrenge.. ........ ......... ...... ...... 

-• — — — 

9.04 

7.94 

4.48 

4.18 

18.64 

ROTAI«  OAT  FEED. 


estem  Cereal  Co.,  Chi- 

Ol. 

¥il8on  CO.........M............... 

ft  Co. ......... ...................... 

Haddington.- ......  ^.^ 

iyerage~.....«M.......MM 


Deckertown . 
Morrlstown... 
8alem« 


7.71 

8.25 

2.54 

4.14 

6.97 

8.25 

2.48 

4.14 

7.86 

8.25 

2.84 

4.14 

7.85 

8.25 

2.62 

4.14 

26.50 
27.17 
28.74 

25.80* 


»m  the  average. 


Digitized  by 


^OO^ic 
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NEW  JERSEY  STATE  AGRICULTURAL 


FEED  MIXTURES. 
Oat  Feeds  and  Corn  and  Oat  Feeds— CJontinued 

H.  O.  DAIRY    FE£D. 


2298 
2Sa7 


Manufactureb  or  Jobbkr  and 
Dkaleb. 


The  H.  O.  Co.,  Buffalo,  N.  Y. 

A.  Cyphers 

C.  F.  French 


Average ^ 


Place  of 

Sampukg. 


Newark 

Plalnfield.« . 


pRorxm. 


18.46 
19.86 

19.16 


18.00 
18.00 

I8.O0I    4.I7I 


1    SI 

4.74    4.5^  aJI 

4.19{   4.d   9JI 

4jiliti; 


H.  O.  HORSE    FEED. 


2089 
2291 

2701 
2786 


The  H.  O.  Co.,  Baffalo,  N.  Y. 

Vile  &  Son 

A.  Cyphers, 

J.  8.  Middleton «.... 

Colkitt  &  Thomaon 


Average.. 


Jersey  City .... 

Newark « 

Camden « 

Mount  Holly.. 


14.71 

12.00 

18.26 

12.00 

15.27 

12.00 

15.88 

12.00 

14.64 

12.00 

4.50  mm 

4.90|  LS 
7J 


5.84 
4.27 
6.29 
6.M    4.iil 

SM    4J6    if 


MONARCH    OAT    CHOP. 


2187 


HuRted  Milling  and  Elevator  Co., 
BuflTalo,  N.  Y. 

J.  E  Lovet&Sou 

Simmons  &  Martin  


Average.. 


Hackeniack . 
Deckertown.. 


9.82 
8.45 

8.89 


10.40 
10.40 

10.40 


8.66 


t.V 


8.62    t.7f\  7| 


8.59 


•■"1  ^« 


TAYLOR    BROS.'    OAT  FEED. 


"I? 

2.7*  M 


2068 


Taylor  Bros,,  Caiuden,  N.  J. 
B.  M.  Beideman^ 


Merchantvllle . 


8.49 


8,50 


S.78 
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FBBD  SUBSnTUTBS. 

INDBPBNDBNOB  OAT  FIEED. 


08 


MAKirTACTU&BB  OB  JOBBEB  AMD 

Place  of 

PBOTBIIT. 

PAT. 

1 

i 

Dealer. 

Saxplimo. 

•d 

•d 

1 

p 

9 

s 

a 

S 

a 

£ 

o 

£ 

Flsli  St  Co.,  New  York  City. 

j< 

j< 

i 

ft 

W.  H.  IngeraoU^ «. 

Hamburg 

8.80 



1.06 



81.74 

HILDBBBANDT*S  OAT  FSBD. 


The  Blldebrandt  Co.*  Elisa- 
'    betli,N.J. 
mI       J.  Van  Bnien 


Rahway, 


4.84 


1.72 


80.04. 


BANG'S  OAT  F£KD. 


Ml 


Henry  Rjuiir  A  Son,  Chicago,  lU. 

Taylor  Bros».... «. 

H  A.  Fish. ^..^ 


Averaga.... 


Camden  — .. 
Woodbury  „... 


8.51 

8.66 

1.68 

2.76 

6.18 

........ 

2.28 

...»«». 

4.86 

........ 

1,98 

.„^^ 

28.86 
26.84 

27.10 


Srri.BY'S  OAT  FBra>. 

SlUey  A  Son,  Camden,  N.  J. 

62;       BiUey  A  Son  «... — 

2.54 

8.76 

0.78 

2.66 

82.48 

MABSDEN   FBED,   NO.    8. 

• 

JThe  Mmreden  Co.,  Phlla- 
1    delphia,Pa. 

lOl       Wilkinson.  Gaddli  A  Co ^. 

Newark 

4.08 

1.28 

28.42 

RICB  MBAI^t 

Simpeon,  Hendee  A  Co.,  New 

'    York  City. 

n        JaqulACo 

O        Trenton  Milli  and  Bleyator  Co.. 


J».  H.  Van  Wagoner  A  Co.,  Phila- 
delphia, Pa. 

|l|       A.  Cyphers. ....................... ........ 

J.  Engliih... ., — 

ATeragei.. ».^ - 


Morrtetown .. 
Trenton 


Newark... 
Patenon. 


2.14 

2.66 

0.92 

1.  0 

8.67 

2.66 

1.66 

1.00 

2.26 

2.66 

0.90 

l.CO 

8.67 

2.66 

1.82 

1.00 

2.91 

......... 

1.20 

....MM. 

86.88 
29.94 


86.82 
82.90 

88.50 


COBNAIiINB.t 


Slah  A  Co.,  New  York  City. 

liah&Co — 

8talt8firo&....... 

ATerage. 


Bound  Brook.. 
Trenton m 


2.48 

1.00 

0.68 

1.00 

2.94 

1.00 

0.48 

l.OC 

2.69 

.... 

0.58 

«....«. 

68.79 
69.60^ 

68.24 


^  ground  after  removing  the  pith. 
;  actually  rice  hulls. 
i  inner  hull  of  the  cofTee  berry. 


Digiti 


zed  by  Google 


no  NEW  JERSEY  STATE  AGRICULTURAL 

OALF  MBAIi  AND  GROUND  MBAT. 

AMBBICAN  OALF  MEAI.. 


1 

Makufactukkb  OB  Jobber  and 

Place  of 
Samfloio. 

PBOTHK. 

fkt 

i 

1 

1 

UM 

i 
1 

i 

s 
\— 

\* 

9528 

Amerloan  Oereal  Co.,  Chlofti^o,  HI. 

J.  E.  Steyenaoii  Co....-^.....^^...^..-^ 

Trenton ^  »« 

17.M 

7J1 

BIiATCHFOBDMS  OAUP  MSAI.. 


2U6 
2566 


Jobn  W.  Banr«ll,  WMikesAn*  HI* 

A.  N.  Roe..._ ^.« 

Trenton  MiUi  and  Elevator  Co«.-^ 

Ayerage. ^ 


Branchville... 
Trenton.. ...... 


26.18 

26.60 

25.14 

•I2.C6 

25.66 

26.66! 

i 


5JI 
Ml 

iJI 


BAUOH'S  OBOITND  BBBF  SOBAP. 


Bftugb  *  Sons'  Co.,  Philadelphi*,  Pa. 

2082       Taylor  Bros  ........M........ 

8.  L.  Panooast..^..... 

Average .^ 


Camden......»M 

MnllicaHllL... 


65.88 


56.68  67.12J 
58.86 


nMUM 


87.121 

97.12}  17J7J ISJB 


BLATCHFOBIVS  POmLTBT  MEAT. 


2651 


John  W.  Barwell,  Wankegsn,  HI. 


PenntngtoD.... 


28.76  88 J6  U JS  M8 


11JI|1 


BOWKEB*8  ANIMAI.  lIKAIi. 


2425 

Bowker  Fert.  Co.,  Boeton,  Kms. 

D.  P.  Hradrickson.,.»M« ............. ...MM ^ 

Woodbury-  ^^  mmm 
Somervllle. 

84.61 
86.28 

85.45 

86.66 
86.68 

86.68 

9  J  M» 

2888 

Vzoom  A  Bntler ^ mm. 

Averaffe .m....mmmmm..mm. 

BOWKBB'S  BBBF  8CBAP. 

2461 
2Q04 

Bowker  Fert.  Co-,  Botton,  Mats. 

Pithlan  A  PennelL. 

JamfA  Halpin. •••••m •••....•• 

Brldgeton. 

58.41 
82.28 

68.88 

86.61 
86.68 

86.66 

ttJI 
1IJ9 

mjm 

Average ».»».. mm. 

s.« 

•Omitted  from  the  average. 
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POUIjTRY  febd. 
ambrioan  pouiitby  feed. 


i 

1 

1 

Placb  of 
Sampling. 

PBOTHN. 

FAT. 

0           MaNUFACTUBBB  OB  JOBBSB  AMD 

1 

1S.96 

1 

1 

1 

172 

Amerlean   Cereal  Oo.»   Ohicairo, 
C.  A.  WItoon  Co. — 

Oeekertown. 

14.69 

6.67 

6.49 

S.81 

H.  O.  POUI.TRT   FEKD. 


TlM  H.  O.  Oo.,  Bnflklo,  N.  T. 

119 

Geo.  Beoedict....... 

Kllzabelh 

19.86 

17.00 

6.64 

6.60 

4.88 

W 

Holley  A  Smith ^ ^^ 

Hackensaok 

17.91 

17.00 

6.67 

6.60 

4.84 

m 

J.  B.  BteveMon  Co. 

Trenton........^...... 

18.27 

17.00 

6.74 

6.60 

4.96 

M 

HoDklnfl  &  liDDinoott. 

MooTeBtown 

18.16 

17.00 

6.18 

6.60 

4.69 

Arense. ^«— ^ 

18.60 

17.00 

6.66 

6.60 

4.81 

POUIiTBT   FBED. 


Hofiktiie    A   Uppineott, 

town*  V»  JF» 
Hopklm  A  Llpplnoott. .. 


Moorestown.. 


34.11 


18.00     8.31     9.00     6.88 


RICE'S   POULTBT   FEED. 


Hepklne   M  lippinoott,  Mooret- 
Hopklni  A  Upplncott...* 


.......  MoorestowD 


34.74   16.00     9.09     8.00     4.80 
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NEW  JERSEY  STATE  AGRICULTURAL 


WHEAT. 

WINTER  WHBAT  BRAN. 


2886 

2582 
3162 
9081 
2666 

2612 
2010 
2428 
2467 
2470 
2014 
2602 
2475 
2867 
2842 
2488 
2092 
2485 
2409 
2704 
3706 
2208 
2894 
2489 
2640 
3744 
2488 
2869 
2882 
2845 
2254 
2440 
2897 
2055 
2058 
2491 
2802 
2613 
2445 


MANVFACTUBKB,  JOBBBB  OB  Dbixbb. 


W.  N.  Adair  A  Co.,  Raritan,  N. !............». 

A.  K.  Ashby,  BurllDgton,  N.  J 

M.  F.  Barrioger,  Philadelphia,  Pa......... .. 

B.  M.  Beideman,  Merchantyille,  N.  J 

C.  T.  Birkett,  Penn  Yan,  N.  Y 

Cornwall  A  SilvarB,  Fairton,  N.  J.............. 

Cranford  Floar  and  Feed  Store,  Cranford, 
Dayifl,  Colaon  A  Co.,  Woodatown,  N.  J...... 

Ewen  Milling  Co.,  Alloway.  N.  J 


N.J.. 


Fithian  A  Pennell,  Brldgeton,  N.  J... 

Flemlngton  Milling  Co.,  Flemington,  N.  J.. 

H.  A.  Ford,  Allentown,  N.  J 

W.  O.  Garrison,  Bridgeton,  N.  J 

Barter  Milling  Co.,  Toledo,  O^......... .«... 

H.  E.  Hawk,  Buston,  Pa. .............. ............. 

Hires  A  Co.,  Quinton.  N.  J. ............... .......... 

Holley  A  Bmith,  Hackeniack,  N.  J.............I 

Clinton  Kelty,  Salem.  N.  J......^ 

J.  W.  Kennedy,  Bhelbyrille,  Ind ...... .......... 

G.  H.  Kirby,  Allentown,  N.  J.. ».... 

W.  J.  Koch  A  Co.,  Philadelphia,  Pa............ 

La&yette  Milling  Co.,  Bimon,  Pa. — 

Andrew  Lane,  Neshanlc,  N.J. 

F.  H.  Lloyd,  Salem,  N  J..........» 

J.  G.  Macky,  Philadelphia,  Pa. 

Milbum  MlllB.  Philadelphia.  Pa.».....» 

G.  B.  Mitchell.  Swedeaboro.  N.  J ... 


MonUcello  Mills.  Monticello,  Ind „.... 

National  Milling  Co.,  Minneapolis,  Minn.., 

Dayid  Neff,  North  Branch.  N. !..»..«.. 

Porsel  Milling  and  Coal  Co.,  PhilUpeborg, 
Quaker  City  Milling  Co.,  Philadelphia,  Pa. 
A.  S.  Bockalellow.  Flemington,  N.  J.........< 

Bharpless  A  Bro.,  Camden,  N.  J..........^ 

Sitley  A  Son,  Camden,  N.  J......................... 

R.  W.  Smith,  Elmer,  N.  J.^......................... 

J.  C.  Smith  A  Wallace  Co.,  Newark,  N.  J 

C.  H.  Snyder  A  Son,  Freehold,  N.  J 

W.  L  Stiles,  Haddonfleld,  N.  J .».. 

H.  E.  Taylor,  Bnglishtown,  N. !.....«...... 


N.  J 


Placb  of 
Saxpung. 


i  'I 


-I- 


Raritan. 


Burlington ....... 

Branchvllle..... 

Merchantrille. 
Long  Branch..., 
Fairton.^.. 
Cranford ......... 

Woodstown ..... 

Alloway.......... 

Bridgeton...-.^., 

Westfleld 

Allentown....... 

Brldgeton........ 

Perth  Amboy... 
North  Branch .. 
Qointon.. .«.....« 

Hackensack ..... 

Salem.. — ....... 


Ererittstown . 

Allentown. 

Qlonoester....... 

AndoTCr ....... 


Neahanic- ........ 

Salem......... ....... 

Bed  Bank.......... 

Moorestown.....^ 

Swedesboro ...... 

Perth  Amboy...., 

Plainfleld... . 

North  Branch.... 

PhiUipebarf..... 

Woodbury. ..».. 
Flemington........ 

Camden............ 

Camden  ............ 

mmef— ...... ,TT»..t 

Newark.. ...., 


Marlboro....... 

Haddonfleld... 
Bnglishtown... 


16: 

16. 

16. 

14. 

14. 

15. 

15. 

14.7l| 

14.71^ 

16.« 


iJUi  fii 

4Ji|  7.i 
iM  7JI 

i.cf|  cr 

IJK  SM 

IJOj  u 
IJ8  7J 
ftW  7J 


IS.M  HM^  rj 

i6.<n|  i.w  iJ 

16.201  t.d  U 
17.211  SJ|(  U 
tl4.M|  15.»[mJ 
16.751  i.«  i6 


%M  M 


16.71^  SJ^  tJ 

15.W  i-i  JJ| 

16.H  iM^\ 

17.26J  4«i  T| 

15.511  4Jf  i 

U.M  441  7| 

n.7t|  4Ji|  'J 

16.64  iM  '■ 

i5.nl  lii ' 

16.781  Oi  I 

16.8BJ  t»'  I 

15.1«  t.H  J 

14.44j4J^ 

16.1^  i»  < 

17.SSJ  iS  ^ 

15.88|  4^  1 

l&M  4.SZ  I 

17.8^  4J»  1 


16.81 

in 

14Ji 

4.i 

14.d 

4.ff 

14.54 

4JI 

•Omitted  from  the  average— contains  oom. 

t  Omitted  from  the  average— contains  oats,  weed  seed  and  cockle. 
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WnfTBR  WHBAT  BBAJT— Oonttnaed. 


MAHUrACTUBIB,  JOBBKB  OB  DK1.LSB. 


SBTOl  Taylor  Bros.,  Camden,  N.  J..»......^...« 

SSa  L.  W.  Tomllnion,  Brldgeton,  N.  J 

MIS  TreDton  Mills  and  Elevator  Go.,  Trenton,  N.  J, 

9i»  J.  K.  Waddlngton,  Salem,  N.  J 

9695  Washbnm-CrcMby  Co.,  Minneapolis.  Minn. 
MU  Johathan  Wel)6ter,  Woodstown,  N.  J.»...^ 
fUsf  Wllkinaon,  Oaddls  &  Co.,  Newark,  N.  J.... 

C.  A.  Wilson  Co.,  Deckertown,  N.  J........... 

9661  J.  P.  Wyckoff,  Manasqnan,  N.  J.......^..... 

Average . ............ ...^.... ....» 


Place  op 
Sampuhg. 


Camden  ~ 

Brldgeton...... 

TltusYllle 

Salenu ...., 

Vineland 

Woodstown.... 

Passalo. ......... 

Deckertown^ 
Manasqnan.^ 


16.96 
16.60 
17.29 
16.88 
17.04 
U.<!5 
16.40 
18.44 
16.88 


4.84 

4.34 
6.81 
4.68 
6.96 
6.12 
4.47 
6.64 
4.64 


16.96     4.68     7.61 


it 
i.m 

6.12 
6.46 
8.86 
9.84 
6.76 
7.78 
7.66 
6.70 


SPRING   WHBAT  BBAN. 


9689 
3D4 


9841 
2227 
2102 
2197 


nn 

2300 

tm 

210B 
9664 

M7 
2122 


9021 


M.  F.  Barringer,  Philadecphia,  Pa............... 

Cambridge  Milling  Co ,  Minneapolis,  Minn . 
L.  ChristiAn  A  Co.,  Minneapolis,  Minn.. 
A.  A.  COrtelyon*  Keshanic,  N.  J....... 

A.  Cyphers,  Newark,  N.  J 

Daisy  BoUer  Mills,  Milwaukee,  Wi8»...... 

Diamond  Mills,  BnfEUo,  N.  Y. 

Empire  Grain  and  Elevator  Co.,  Binghamton,  N.T.. 
Joseph  English,  Paterson,  N.  J......M. ............ .......... 

HATt  &  ma,  Newton,  N.  J. .... 

The  Hlldebrandt  Ca,  Elizabeth,  U  J^»...^, .... 

B.  Hoifinan,  Rlngoes,  N.  J »....m....«. 


I*.  L.  Holcombe,  Flemlngton,  N.  J....... 

HoUlster,  Chase  &  Co.,  New  York  City. 

J.  C.  Hopkins,  Moorestown,  N.  !.........».......„....».. 

Hopkins  it  Lippinoott,  Moorestown,  N.  J.........^.... 

Howell  A  Webster,  Middletown.  N.  Y..... ^.^ 

B.  C.  Hutchinson  Mill  Co.,  Trenton,  N.  J..........^.... 

J.  H.  Jones  A  Co.,  Lambertrille,  N.  J.....^..»......^ 

LoBig  Dock  Mills  and  Eleyator  Co.,  Jersey  City,  N.  J, 

J.  G.  Macky,  Philadelphia.  Pa. 

Monterideo  Boiler  Mill  Co.,  Minneapolis,  Minn.». 
The  Northwestern  Cons.  Mill  Co.,  Minneapolis...... 

Pnsbnry  Flour  Co.,  Minneapolis,  Minn.. 
▲•  N.  Boe.  BranchYHle,  N.  J..............^.......^ 

SEharplesi  A  Bra,  Camden,  N.  J.................^ 

Sheffield  Milling  Co.,  Faribault,  Minn....... 

Mmpson,  Hendee  and  Co.,  New  York  City. 
Taylor  Bros.,  Camden,  N.  J...-^  ...........«^, 


IM7 

ST7  Tienton  Mills  and  Elevator  Co.,  Trenton,  N.  J, 


Elmer................. 

New  Bmnswiok.. 
Bound  Brook..... 

Neshanio .......... 

Newark..... 

Stockton  .......... 

Baritan....^....... 

Hamburg.......... 

Paterson............ 

Newton......^..... 

Eahway.. ......... 

Bingoes............. 

Flemlngton...... 

Passaic  ............ 

Camden 

Moorestown....... 

Patereon.... 

Pennington. .....M 

LambertTHle ..... 

Passaic............. 

New  Brunswick. 

Dover..... 

Elisabeth........ .. 

Morrlstown........ 

Branchville......M 

Vineland 

New  Brunswick. 
Medford........^... 

MulUca  HiU...... 


Trenton... 


17.86 

4.98 

16.99 

4.84 

16.82 

6.71 

16.82 

6.27 

•16.18 

«6.06 

16.48 

4.78 

16.64 

6.17 

16.U 

4.97 

16.64 

6.21 

16.46 

6.41 

17.06 

6.68 

17.61 

6.22 

17.79 

4.78 

16.60 

6.02 

16.84 

4.67 

17.78 

6.64 

17.96 

6.81 

16.88 

6.06 

17.48 

6.77 

16.92 

6.94 

16.18 

6.10 

17.04 

6.67 

16.20 

6.11 

16.081 

4.80 

17.19 

6.76 

16.88 

6.18 

16.86 

6.61 

16.84 

6.26 

17.28 

6.08 

18.61 

6.01 

0.88 

8.26 

10.20 
9.12 
n8.76 
8.82 
8.60 
7.64 
8.21 

10.15 
7.75 
9.17 
7.7» 
8.4ft 
8.60 
9.45 
0.27 
0.7» 
0.26 
0.6a 

10.00 
8.46 

10.06> 
0.87 
8.4ft 
9.96 
8.8» 
8.44 
0.22 
6.68 


•  Omitted  firom  the  average— contains  cofltee  hulls  (cornaline). 
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NEW  JERSEY  STATE  AGRICULTUEAL 


"WHEIAT. 


SPRING  WHBAT  BBAN-Gontinned. 

fl 

Manltactdrer,  Jobbxr  or  Dealkb. 

Place  op 
Sampling. 

i 
i 

ii 

2581 
2418 
2075 
22LS 

C.  W.  WtgftT  &  Co..  Philadelphia,  Pa. - 

Washburn-Crosby  €k>.,  Minneapolis,  Minn ». 

WUklnson,  Gaddl8<&  Co.,  Newark,  N.  J ^ 

G.  0.  Young,  TranquUity,  N.  J « 

Average -«« ^.,..^ .« 

Trenton. ..«— 

Frenchtown.......^. 

VIncentown ....««.. 

Tranquility „... 

1. 

18.84 
16.57 

n.Tti 

16.J7 

i  1  ^ 
5.29t  7.« 
5.U'  !.« 
5.38|  8.(7 
5i2!  I.« 

S.27.  8.& 

UNCLASSIFIED   WHEAT   BRAN. 


2219 
2717 
2271 
2241 
2548 
2022 
2617 
2548 


Belvldere  Flouring  Mills  Co.,  Belyidere.  N.  J» 

Chapin  <fr  Co.,  Philadelphia,  Pa. 

A.  B.  Howe,  Newark,  N.  J.  (Canadian) 

J.  B.  Keener,  BeMdere,  N.  J m......... 

8.  L.  Pancoast,  Mullica  Hill,  N.  J 

C.  Pountney,  Elizabeth,  N.  J  ...„ 

W.  N.  Steward.  Engllshtown,  N.  J.- 

A.  Thompson,  Trenton,  N.  J « «„ , 


Average .. 


Belvldere 

Moorestown.... 

Morristuwn .... 

Belvldere .. . — 
MulUca  HiU. . 
Elizabeth  ....... 

Engllshtown... 
Burlington . 


7.P 
8.5 


16.71  1.m|  7iJ 

16.80|  4.11 

15.82J  4.51 

I6.81I  4.74J  iU 

17.44|  S.W'  8fl 

17.02.  6.dM.B 

17.521  4.fl'  Sn 

17.6a-  5.1IJ  i« 

16.88  4.78i  !.» 


WHEAT  FEED. 


Title. 


Manupacturrr,  Jobber  or 
Dealer. 


Placx  of 
Sampldio. 


2267 
2401 
2150 
2177 

2861 

2156 
2144 
2245 
2165 

2170 

2618 
9621 


Buckeye. 

Buckeye. 

Royal 

Winter 

Jersey... «. 

King 

Angola 

Snow's... »... 

Low  Grade  Wheat , 
Damaged  Wheat... 


American  Cereal  Co.,  Chicago,  111 

American  Cereal  Co.,  Chicago.  Ill 

M.  F.  Barringer.  Philadelphia.  Pa.. .... 

Brooks-Qriffiths     Co ,     MinneapoUa, 

Minn . ., 

Hecker-Jones- Jewell  Milling  Co.,  New 

York  City 

Kentucky  Milling  Co.,  Henderson,  Ky.. 

A.  Meurer  <b  Co.,  Milwaukee,  Wis. 

R  P.  Moore  Mill.  Co..  Princeton,  Ind.. 
Simpson,  Hendee  &  Co.,  New  York 

£.  S.  Wood  worth  &  Co.,  Minneapolis. 

Wm.  N.  Steward,  Bngliahtown,  N.  J„... 
H.  S.  Taylor,  Engllahtown,  N.  J.......... 


Morristown... 
Clinton  .„...., 
Branch  ville. 

Deckertown.. 

Perth  Amboy 
Newton..., 
Branch  ville  » 
Hamburg 

Deckertown.. 


17.8g 
17.12 
17.26 


4.W 


IJ 


4.tt  iil 


17.60,   5.45   8J1 


17.24' 
•13.86, 

18.881 
16.86; 


4.»  tN 


5.67 
4.2s 


17.28;   5. 


Deckertown.. 
BnglishtowR. 
EngllBhtown. 


17.W 

tu.u 

tM.«l 


^^^» 


Average 


17J81 


t4.«l 
1.18 


6.66   7.fl 
t2.tt  tui 


.0 


•Omitted  flrom  averages— contains  ground  com  cobs. 

t  Omitted  ttom  averages— whole  wheat,  low  grade,  as  Indicated. 
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WHBA.T    MIDDLINGS   (SHORTS). 


riTLK. 


itddling]!.. 


Middlings  ... 
Middlings. 


Brage .. 


Manufacturer,  Jobber  or 
Dealer. 


C.  T.  Birkett,  Penn  Yan,  N.  Y 

HopkiDs  &  Llpplncott,  Moorestown, 

N.J « 

Andrew  Lane,  Neshanic,  N.  J 

Jonathan  Webster,  Woodatown.  N.  J... 

Ewen  Milling  Co.,  Alloway.  N,  J 

C.  H.  Snyder  &  Son.  Freehold,  N.  J 

M.  Wyckoff,  Howell,  N.  J 


Place  of 

Sahplin'g. 

c 

1 

Long  Branch 

«*.« 

Moorestown .. 

16.88 

Neshanic 

15.29 

Woodetown... 

15.28 

Quinton 

•13.08 

Marlboro 

*12.87 

Manasquan  .. 

14.28 

15.21 

^    ^ 


tl. 


8.58 
4.25 
8.25 

♦2.67 

•2 
4.00 

8.85 


.".n 


1.77 
2.15 
1.15 
*1.49 
n.48 
2.91 

2.84 


BROWN    MIDDLINGS. 


The  Hildebrandt  Co.,  Elizabeth,  N.  J... 
Long  Dock  Mills  and  Elevator  Co.. 

Jersey  City,  N.  J 

:The   Northwestern    Cons.   Mill.   Co., 

I    Minneapolis.  Mmn 

!W.  L  Stiles,  Haddoufield,  N.  J 


erage.. 


Rah  way,... 
Matawan . 


Branchville .. 


18.71 

*18.9I 

18.21 


HaddoDfield..!  18.91 
18.61 


6.90 


•4.48 


7.M 
•14.66 


8.58 
2.85 

6.481    6.86 


5.31 
7.08 


FEEDING    FLOUR. 


White  Mid- 

E8- 

W.   S.  Ankeny  &   Co.,    Minneapolis, 

Minn 

Vineland 

19.88 

4.73 

4.81 

3g 

L.  Christian  &  Co.,  Minneapolis,  Minn.. 

Bound  Brook 

19.88 

6.31 

.....M.. 

[)g 

Jaqul  &  Co.,  Morristown,  N.  J 

Morristown... 

20.53 

6.61 

»&• 

Washburn-Crosby    Co.,    Minneapolis, 

Minn 

Moorestown .. 

21.24 

5.72 

rade  Shorts.. 

Washburn-Crosby   Co,,    Minneapolis, 

Minn 

HightstowD... 

21.22 

6.98 

s.so 

I 

Waih burn-Crosby   Co.,     Minneapolis, 

Minn 

Hightstown... 

22.61 
20.25 
19.58 

6.01 
5.81 
5.30 

i,„ 

Wilkinson.  Gaddis&Co.,  Newark,  N.  J.. 
Wilkinson.  Giddis  &  Co..  Newark,  N.J.. 

Uatawan 

Mount  Holly. 

Middlings... 

1.64 

Middlings.... 

Wnkinson,Gaddis&(o.,  Newark,  N.J..  Weist  End 

21.71 

6.80 

2.46 

erage... 

20.71 

5.64 

from  averages— contains  lice  hulls. 
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BIJOKWHBAT,   R7B   AND   E 

BUCKWHSAT   BRAN. 


Washi 
Trentc 
Vinoe] 
Deoke 


2115 

Jna.  Smith  A  Co ........r...... 

Stockt 

8806 

Wilkinson.  Gaddls  A  Co„.. ..... 

Newai 

BTB   BRAN. 

90tt 
3768 

W.G.Kirby «     ...       — 

J.  N.  Smith  &  Bro. 

Average «.. .~.. 

Medfb 
FttniM 

BTB   MIDDUNOS. 

2886 

Hottelet  *  Co.,  MUwaukee,  Wis. 

W.  H.  Ingeraoll...      ...      ..      .«.       — ....     . 

Hamb 

BTB   FBED. 

8690 
8600 
8619 
8680 

H.  A.  Ford .... 

D.  KMahoney. .......... 

W.  N.  Steward 

H.  B.  Taylor. 

Average 

Allen 
Keyp< 
Englii 
Bnglij 


BABUCT  FBBD. 


8800 


J.  C.  Smith  St  WalUotf  Co.,  Newark,  N.  J. 

J.  a  Smith  &  Wallace  Co........... ..... 


Newai 


•Contains  peanut  meal. 

t  Contains  an  excess  of  bulla. 

J  More  properly  *•  middling*." 


EXPERIMENT  STATION  REPORT. 
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CORN. 

OOBN  MEAI«. 


IfANUFACrU&BB,  JOBBKB  OB  DlALSB. 


(Y.  Adair  &  Co.,  Raritan.  N.  J..^. ..^... 

W,  ABhby,  Florence,  N.  J.. ..^-.^...-^ ............ 

L  Aahton,  Trenton,  K.  J..  ..<^^ 

iTj  Banker,  New  Bmnswick,  N.  J.,  m..—.^ ...... 

ite  J.  W.  Blddle,  Columbus,  N.  J 

'a,  Cadmus,  Plainfleld,  N.  J -^...^^ 

a.  Cadmus,  Plainfleld,  N.  J 

ipbell,  MorreU  &  Co.,  PaBsaic,  N.  J......... 

Lan  A  DevUn.  Matawan,  N.  J 

L.  Cloee,  Matawan,  N.  J..  ........................•....< 

dtt  &  Thomson.  Mount  Hollyt  N.  J 

>)rnell,  Vineland,  N.  J 

Qwall  A  Silyers.  Fairton,  N.  J...............I........ 

I.  Crisman,  BranchTlUe,  N.  J 

ton  Milling  Ca,  Towanda,  Pa............... 

;.  Dempsey,  Olonoester,  K.  J .; 

mond  Mills,  Bnflklo.  N.  Y , 

IB.  Bggert  &  Co.,  Perth  Amboy,  N.  J 

DOLington  MilliDg  Co.,  Flemington.  N.  J. 

;.  Fox,  Willow  Grove,  N.  J 

O.  Garrison.  Bridgeton.  N.  J 

n  Gulre  A  Bro.,  West  End,  N.  J ..».....• 

kesHalpin.  SUzabeth,  N.  J 

rres  Harden,  Hamburg.  N.  J 

gins  Bros.,  Three  Bridges,  N.  J 

i  Hildebrandt  Co.,  Elizabeth,  N.  J..... , 

loiRnan,  Ringoes,  N.  J 

lister.  Chase  A  Co.,  New  York  City... 

L  Hopkins,  Moorestown,  N.  J 

>klns  A  Lipplncott,  Moorestown,  N.  J , 

EL  Ingersoll,  Hamburg,  N.  J~ 

L  Jones  A  Co  ,  Lambertville,  N.  J... 

f.  Keough,  Keyport,  N.J ....««. 

L  Kirby,  Medford,  N.  J ..«.. .• 

r.  Lear,  Lambertyille,  N.  J...... 

ig  Dock  Mills  and  Elevator  Co.,  Jersey  City,  N.  J., 
[>ona1ds  A  Fox,  Branchville,  N.  J 


Place  of 

SAJfPLIlfG. 


Raritan 

Columbus 

TitusyUle ........... 

New  Bruns^ck.., 

Columbus. 

Dunellen 

Plainfleld 

PaaBaio.......»......« 

Matawan.... 

Matawan.... 

Mount  Holly. ...... 

Vineland 

Fairton.... ^ 

Branchyille .^ 

Trenton ..« 

Gloucester. 

Perth  Amboy....... 

Perth  Amboy 

Westfleld 

Vineland. 

Bridgeton 

West  End 

Elizabeth 

Hamburg 

Perth  Amboy....... 

Rah  way .» 

Ringoes. 

Passaic 

Haddonfleld......... 

Moorestown......... 

Hamburg...... 

Lambertyille ....... 

Keyport.. .....M.. ... 

Medford.......... 

Lambertyille ...... 

Jersey  City 

Branchyille.......^ 


8.M 

9.04 
9.06 
9.96 
8.7t 
9.48 
8.44 
9.26 
9.87 
8.81 
8.49 
8.16 
8.82 
8.78 
9.81 
8.09 
8.81 
9.79 
9.64 
8.67 
8.96 
10.10 
9.68 
9.18 
8.74 
9.79 
8.74 
8.80 
8  61 
8.78 
9.42 
9.06 
9.18 
9.26 
9.48 
9.861 
9.86| 


it 

8.88 
8.87 
8.88 
4.84 
8.71 
4.86 
8.66 
4.96 
8.97 
4.86 
6.42 
8.98 
4.08 
8.82 
4.80 
4.82 
4.1S 
4.88 
4.09 
4.81 
6.18 
4.66 
4.88 
4.49 
4.63 
4.71 
4.91 
8.28 
6.47 
6.62 
8.79 
4.17 
8.96 
4.77 
4.86 
8.82 
4.60 


>fT.  8.  Page&Ca 

irH.W.  VanArtsdalen. 

of  A.  Gray. 

tfStultsBroi. 

»fJ.J.Nash. 

of  R.  F.  Hohenstein. 


*  Stock  of  Sheard  A  Brooks. 

*  Stock  of  Petty  A  Applegate. 

*  Stock  of  J.  Van  Buren. 
^«  Stock  of  Paasaic  Feed  Co. 

"  Stock  of  H.  A.  A  G.  H.  Clement. 
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NEW  JERSEY  STATE  AGRICULTURAL 


OORN. 

CORN   MEAI«M)oiitinaed. 


2249 
2487 
2S40 
2684 
2410 
2656 
2619 
2898 
2808 
2616 
2546 
2708 
2078 
2647 
2288 
2602 


MAmiFACTUBBB,  JOBBBR  OB  DlALBB. 


Place  of- 

8A1CPUNG. 


6.  K.  &  O.  H.  McMurtrie.  Belvldere,  N.  J. 

Q.  B.  Mitchell,  Swedesboro,  N.  J 

Dayld  Neff.  North  Branch,  N.  J .^...« 

G.  W.  Norton,  Hightatown,  N.  J ^. 

E.  V.  Parry,  Clinton,  N.  J.  (We«tem)„  .„.. 

C.  A.  Reed,  Pennington,  N.  J.^.....^.....^, 
SA.  K.  Richmond  <b.  Bro.,  Malaga,  N.  J.... 

A.  S.  Rockafellow,  Flemington.  N.  J^..^ 

J.  C.  Smith  &  Wallace  Co.,  Newark,  N.  J.. 

C.  H.  Snyder  &  Son,  Freehold,  N.  J 

J.  E.  Stevenson  Co.,  Trenton,  N.  J 

'Taylor  Bros.,  Camden,  N.  J........ ^^,„„ 

J.  R.  Wilkinson. Vincentown,  N.  J , 

•Wilkinson,  Gaddls  <Sc  Co.,  Newark,  N.  J... 
*F.  C.  WilUams,  Easton,  Pa 

J.  P.  Wyckoff,  Manasquan,  N.  J.... 

Average ^ ^^., 


Belvldere 

Swede8boro..».. 
North  Branch.... 
Hightstown..^.. 

Clinton... 

Pennington... »» 

Yineland 

Flemington ... 

Newark 

Freehold  .....^. 

Trenton.. « 

Camden. ..„.. 

Vincentown ..... 

Red  Bank 

Boonton 

Manasqaan..».. 


i 

9.06 
9.91 
8.08 
9.07 
9.29 
9.07 
8.88 
8.88 
8.84 
8.68 
9.87 
9.01 
8.58 
9.50 
8.82 
10.06 

9.09 


4.»i. 
4.C 

4.9e|. 

4J4. 

4.181.. 
t.81|.. 
6.21 « 
4.9S« 
t.Cl^ 
4.21. 
4.871.- 

t.a{~ 

4  8U 
4.«» 
4.02- 

4.61. 


LOW   GRADE   CORN   lIEAIi. 


2724 
2429 
2708 
2058 

2709 
2416 
285C 


J.  S.  Collins  &  Son,  Moorestown,  N.  J.. 

H.  A.  Fish,  Woodbury,  N.  J .,.......• 

G.  H.  Kirby,  Allen  town,  N.  J ^,.. 

Sharpless  <b  Bro.,  Camden,  N.  J ,,^.. 

J.  N.  Smith  &  Bro.,  Pemberton,  N.  J.... 

D.  R.  Wonnan,  Frenchtown,  N.  J 

W.  H.  H.  Wyckoff.  Raritan,  N.  J ^, 


Moore8town.........M 

0.89 

Woodbury — 

6.28 

Allentown. ... 

7.68 

Camden..  -, 

0.01 

Pemberton.... 

7.79 

Frenchtown....    « 

•8  74 

Earitan 

•8.U 

2.Ct 
l.W- 


CORN   BAR   OR   COB   MBAI.. 


2840 
2222 
2844 
2205 
2849 


R.  B  Beatty,  North  Branch,  N.  J 

Belvldere  Flour  Mills  Co.,  Belvldere,  N.  J.. 

David  Neff,  North  Branch,  N.  J 

8.  8.  Wills,  Andover,  N.  J.. .«. 

W.  H.  H.  Wyckoff.  RariUn,  N.  J ^ 


Average.. 


North  Branch.. 
Belvldere.......... 

North  Branch.., 
Andover  «.....«. 

Raritan  ....«^.... 


7.20 
7.60 
7.71 
8.18 
7.68 

7.05 


1.17^  «« 
2.21,  81 

2.81I  »•« 


2.21,  iM 

2.71I  4.:7 


^  Stock  of  Klure  &  Niggin. 

*  Stock  of  J.  S.  Middleton. 

*  Contains  traces  of  cob. 


»  Stock  of  F.D.Wikoffl 
*  Stock  of  Kynor  &  Looker. 
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^WHOLB   GRAINS   GROUND   TOGBTHBR. 

CORN   ANI>   OATS. 


MaKUFACTUBKR,  JOBBKB  OB  Dbalkb. 


.  Apgar,  Weston,  N.  J................^ 

ry  Banker,  New  Brunswick,  N.  J....... 

.  Cadmns,  Plainfield,  N.  J.....„.. ....... 

ainen  &  Canidy,  Jersey  City  N.  J....^ 

m  &  Devlin,  MatowBn,  N.  J........ 

ford  Floor  and  Feed  Store,  Cranford, 

aond  Mills.  BuflBalo,  N.  Y 

.  Eggert  &  Co.,  Perth  Amboy,  N.  J , 

An  4&Pennell,  Brid^ton,  N.  J 

ilD£^n  Milling  Co.,  Flemington,  N. 

.  Ford,  Allentown,  N.  J 

French,  Plainfield.  N.  J... 

.  Garrison,  Bridgeton,  N.  J ...» 

:in8  Bros.,  Three  Bridges,  N.  J 

Hildebrandt  Co.,  Elizabeth,  N.  J 

,  Holoombe,  Flemington,  N.  J 

Keongh,  Eeyport,  N.  J 

,  Kirby,  Allentown,  N.  J... 

;  Dock  Mills  and  Elevator  Co,  Jersey 

.  Norton,  Hightstown.  N.  J 

Parry,  Clinton,  N.  J.... 

'  A,  Applegate,  Perth  Amboy,  N.  J 

Snyder  &  Son,  Freehold,  N.  J...... 

tall  A  Bro.,  Madison.  N.  J ... 

.  Tomlinson,  Bridgeton,  N.  J 

Linson,  Oaddis  &  Co.,  Newark,  N.  J..... 
Wyckoff;  Manasquan,  N.  J 

Average 


N.  J.. 


J 


aty.. 


PLA.CB  OP 

Sampling. 


New  Bmnswick 

New  Brunswick 

Westfield 

Jersey  City 

Matawan 

Cranford. 

Passaic 

Perth  Amboy 

Bridgeton... 

Rahway 

Allentown 

Plainfield 

Bridgeton 

Red  Bank 

Rahway 

Flemington........ 

Eeyport »... 

Allentown 

Eeyport 

Hightrtown 

Clinton 

Perth  Amboy..... 
Freehold .......... 

Madison 

BridgetOD 

Matawan. 

Manasquan 


9.89 

9.98 

9.87 

•9.78 

♦8.78 

lO.lC 

•9.91 

9.68 

10.04 

9.76 

9.87 

8.67 

11.25 

10.21 

9.99 

9.07 

9.68 

9.18 

U.08 

10.21 

10.83 

10.88 

8.70 

12.91 

10.66 

9.84 

10.28 

10.06 


8.98 
8.97 
4.09 
•8.44 
•4.19 
3.65 
•5.68 
4.47 
4.89 
4.19 
8.50 
1.74 
4.94 
4.08 
4.00 
2.00 
8.75 
8.15 
6.28 
4.28 
4.09 
4.88 
4.84 
4.98 
8.78 
2.74 
4.58 

8.92 


2.41 
2.20 
2.68 
•9.77 
•6.61 
8.41 
•7.46 
1.74 
2.C5 
1.86 
1.80 
2.80 
2.86 
1.09 
8.04 
2.71 
1.60 
1.22 
4.92 
2.07 
1.68 
2.17 
1.76 
6.00 
1.88 
2.69 
1.58 

2.80 


C.  W.  RusselL 
R.  F.  Hohenstein. 
Passaio  Feed  Co. 
J.  H.  Jennings. 


"  Stock  of  R.  Hanoe. 

•  Stock  of  J.  Van  Buren. 
'Stock  of  D.  E.  Mahoney. 

•  Stock  of  W.  A.  Close. 


ttom  the  average— contains  an  excessive  amount  of  oat  hulls. 


Digiti 


zed  by  Google 


120 


NEW  JEESEY  STATE  AGEICULTUBAL 


WHOIiE   GRAINS   GROUND   TOGBTHBB. 
mSOKIXANEOUS  obahts. 


p 
p 

g 


MAMUrACTUBUt,  JOBBUt  OB  DBALKB. 


2tS7     W.  N.  Adair  &  Co.,  R&ritan,  N.  J.^. 

2146     C.  H.  Crismui,  BranchTllle,  N.  J 

9018  * FlemiDgton  MllliDg Go.,FlexiilDgton,N. J, 

2288  J.  8.  Hance,  Hmckettstown,  N.  J 

2108    Joseph  Huff.  Ererittstown,  N.  J 

2278     Jaqui  &,  Go. ,  Morristown.  N.  J.  ...^^^ 

2891     F.  F.  Lear,  Lambertville.  N.  J 

2256     PurselMUl  and  CoalCo.,P]IUUp8buig,N.  J. 

2549     A.  8.  Rockafellow,  FlemiDgton,  K.  J 

2261     H.  D.  White  &  Son,  Beattystown,  N.  J.... 

2158  'W.  O.  wmiams,  Portland,  Pa^ ^ 

2204     B.  8.  Wills,  Andover,  N.  J .^ 

2171     C.  A.  WILwn  Co.,  Deckertown.  N.  J.„ 

Average »^ »f^. 


IMGBBDIXIITB. 


Com,  oats,  lye ..-^ „ 

Oom,  rye,  oati,  wheat 

Com,  oatB,  wheat  aoreenlngs. 
Rye,  com  and  oob,  oats.... 
Com,  rye,  oats.......^...^.. 

Com,  lye,  oatt........^.. 

Com,  rye,  oats ^,.*.^^ 

Com,  rye,  oats. ........ ....»» 


Com,  rye,  oats..... 

Com,  rye,  oats — 

Cob  meal,  rye,  oats . ....... 

Com,  rye,  oats~.».-^..««.. 


i 

10.97) 

11.3 

10.M 
8.8S 
9.87 
9.96 
9.76 

13.86 
9.76 

11.66 
9.82 
9.96 

10.42 


tM  Vi 

4.56   IC 

4.esl  IX 

LfTl  l.i 
I.M   tJ 


4.» 

••H 

4.r 
1. 

2.77 
2.66 
I.S2 


a 


1.71 
t.K 

l.fl 
IS 

1.71 
1.9i 
2.8 


10.48]   8.41    Ml 
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MIS0BU.ANBOnS   MATBBXALS. 

VIiAXSIiED   BOEAI» 


1 

MAHXTFACTUBSB,  JOBBIB  OB  Dbalbb. 

Pulcb  of 
Sampling. 

^ 

1 

1 

90S7 

atteyASon.....      ^ .«. 

Trenton  Mills  and  Elerator  Co ^..» 

Camden.  ^..^. — 
Trenton  ................ 

i 

•17.29 
96.74 

i 

80.10 
81.34 

i 

tWHBAT  BBAN    AND    OEL. 


2778 

Wm.  DieokB. ... 

Orange  «.....««....«. 

14.64 

8.01 

3778 

Kynor  A  Looker.......^.^..^^...................^ 

Boonton..... .». 

16.88 

7.67 

.....MM 

2377 

W.  L.  3mltlL. „    

Liyingiton ........... 

16.20 

8.19 

Ayerage.. ......... ...n».. «•• 

16.40 

7.92 

.*^ 

SUGAR  BEBT   PULP. 


2778 


BJng^hatnton  Beet  Sugar 
N.  Y. 

a  p.  Tomking  (oaer) — 


Co.,  Binghamton, 


Franklin  Fnmaoe.. 


tl.08 


0.09 


tmiTBIUM  BULK   POWDER. 


2778 


Nattonal  Nutrient  Co.,  Jersey  City,  N.  J. 
Geo.  Boe  (naer) 


AagnBta» 


88.81 


0.66 


^  Stock  of  B.  F.  Hohenstein,  Westfield. 
*  Stock  of  &  Hill,  Newton. 


*  Coivtalns  wheat. 

t  Contain!  89.88  per  oent  of  water. 

{See  next  page. 
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•  Wheat  Braa  aad  Oil. 

This  is  a  waste  product  from  the  manufacture  of  tin  plate.  TTie 
following  account  of  its  origin  is  abstracted  from  Thorpe's  Dictionary 
of  Applied  Chemistry,  as  follows: 

The  sheets  to  be  tinned  are  dipped  in  melted  grease,  such  as  tallow 
or  palm  oil,  until  all  moisture  has  been  removed  and  they  are  xnnr 
f ormly  coated  with  grease.  They  are  next  dipped  into  the  tin  pot, 
which  contains  melted  tin  covered  with  a  layer  of  grease.  The  sheeti 
now  receive  their  first  coating  of  tin,  which,  however,  is  not  perfect; 
after  a  number  of  manipulations  to  render  it  so,  they  are  then  cleaned 
from  grease,  usually  by  rubbing  with  bran  and  finishing  with  the 
woolly  skin  of  a  sheep.  In  France,  chopped  rice  straw  is  used  for 
cleaning  the  sheets,  but  American  manufacturers  have  been  generally 
content  to  copy  the  methods  adopted  in  South  Wales. 

By  the  above  process  the  wheat  bran,  according  to  the  samples 
received,  has  acquired  additional  fatty  matter  to  an  amount  about 
equal  to  that  originally  in  it,  without  materially  decreasing  the  content 
of  protein.  It  also  contains  a  small  quantity  of  metallic  tin,  which 
has  been  brushed  from  the  plates  in  the  form  of  small  scales  and  clots. 
If  a  small  portion  of  the  bran  is  stirred  to  a  thin  paste  in  a  glass  of 
water,  the  bran  may  be  floated  off  and  the  tin  will  settle  and  become 
visible  at  the  bottom  of  the  glass.  The  amount  of  tin  in  these  samples 
was  trifling,  and  no  inconvenience  from  this  source  to  the  animals 
to  which  it  has  been  fed  has  as  yet  been  brought  to  our  attention. 


Kntrlmii  Milk  Powder. 

This  material  is  evaporated  skim-milk,  and,  therefore,  has  a  hi^ 
protein  content — 33.81  per  cent.  It  is  manufactured  by  the  National 
Nutrient  Co.,  of  Jersey  City,  N.  J.,  at  their  factory  at  Augusta,  X.  J. 
The  Station  has  received  a  statement  from  the  company  tiiat  it  ^ 
recovered  from  sweet  skim-milk,  no  acids  or  chemicals  or  ingredients 
being  used  in  its  recovery,  nor  are  any  foreign  ingredients  mixed  Vith  it 
af terwards.^^  This  product  is  manufactured  for  human  consumption, 
the  principal  customers  being  bakers  and  confectioners;  but  occa- 
sionally a  day^s  product,  or  a  batch,  is  unsatisfactory  for  the  purpose 
intended,  when  it  is  sold  as  cattle  food  in  the  immediate  locality  of 
the  factory. 
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11. 

MARKET  PRICES  OF  COMMERCIAL  FEEDS. 

The  gathering  of  statistics  concerning  the  average  market  prices 
of  commercial  feeds  used  in  the  State  was  begun  in  1891.  It  has 
been  continued  since,  though  with  some  changes  as  to  method.  Up 
to  January  1st,  1900,  the  records  represented  the  average  price  per 
ton  for  the  six  months  preceding  January  1st.  Last  year  a  change 
was  made,  which  it  is  believed  will  more  accurately  represent  the 
aeutal  prices  paid  for  feeds,  since  the  average  prices  are  of  feeds 
obtained  direct  from  dealers  for  analysis  under  the  law  passed  in 
1900,  and  now  in  force.  Besides,  the  averages  now  represent  not 
only  a  larger  number  of  samples  distribut^ed  more  generally  over  the 
State,  but  also  a  larger  number  of  specific  brands  than  have  been 
included  in  previous  years.  Hence  a  comparative  study  of  composi- 
tion and  prices  cannot  be  made  in  all  cases  as  yet. 

The  general  tendency  toward  higher  prices  since  January  1st,  1897, 
is  very  apparent,  the  prevailing  prices  in  the  spring  of  1902  being, 
generally  speaking,  double  what  they  were  five  years  ago.  The  largest 
advances  have  occurred  within  the  past  two  years,  and  were  due  pri- 
marily to  the  shortage  of  the  com  crop,  which  caused  that  commodity 
to  advance  in  price  27  per  cent,  in  1900-01,  and  to  further  advance 
31  per  cent  in  1901-02.  This  has  caused  a  sympathetic  advance  in 
all  the  rest  of  the  list,  particularly  during  the  past  year.  The  feeds 
of  high  protein  content,  cottonseed,  linseed,  germ  oil  and  gluten  meal, 
advanced  least;  the  advance  was  $2.67  per  ton,  on  the  average.  The 
brewer^'  products  advanced  $3.93,  on  the  average.  The  common  by- 
products of  the  milling  of  wheat  and  rye  advanced  an  average  of  $5.28 
per  ton.  Feed  mixtures  with  com  and  light  oats  as  a  base  advanced 
$6.22  per  ton.  Corn  meal  itself  advanced  $6.95,  while  maizeline  feed, 
cerealine  feed,  cob  meal,  hominy  meal  and  provender  advanced  $7.25, 
$7.94,  $8.39,  $8.72  and  $8.79,  respectively. 

It  is  difficult  to  see  why  these  by-products  of  com  should  have  ad- 
vanced more  than  corn  meal  itself,  especially  as  the  advance  is  not 
srhared  in  by  com  bran  (sugar  feed),  or  the  gluten  feeds,  which  ad- 
vanced but  $4.05  and  $5.43  per  ton,  respectively.  The  average  advance 
for  all  feeds  was  $5.74  per  ton,  or  nearly  30  per  cent,  over  1900,  at 
which  time  it  was  12  per  cent,  over  the  year  before. 
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B  Jill 


It 


-AVERAGE  FOB  THi 


KIND   OF    PEED.  ^^        *  ^j        J 

(J  th      a  '^      oc 

Cottonseed  Meal $22  40  $23  00  ^ 

Unseed  Meal 22  97    24  32     2\ 

Germ  Oil  Meal 

Chicago  Gluten  Meal 14  83     16  83     II 

Gluten  Feeds 12  00    15  22     II 

Hominy  Meal   12  75     13  94     II 

Cerealine  Feed 

Maizeline  Feed 

Corn  Bran,  or  Sugar  Feed 

Malt  Sprouts 10  90    12  08     1 

Dried  Brewers'  Grains 12  88     15  13     1 

Dried  Distillers*  Grains 

Sucrene  Dairy  Feed 

Schumacher    Corn,     Oats     and 

Barley 

Local  Feed  Mixtures 

Quaker  Dairy  Feed 

Victor  Com  and  Oat  Feed 

Vim  Oat  Feed 

De  Fi  Com  and  Oat  Feed 

Friend's  Feed 

Boss  Com  and  Oat  Feed 

Royal  Oat  Feed 

H.  O.  Dairy  Feed 

H.  O.  Horse  Feed 

Monarch  Oat  Chop 

Wheat  Bran   12  81     14  10 

Wheat  Middlings 14  98    15  85 

Brown  Middlings 

Feeding  Flour 

Wheat  Feed 

Buckwheat  Bran 

Buckwheat  Feed 

Rye  Bran 11  13     12  44 

Rye  Middlings   14  40     15  50 

Rye  Feed 

Corn  Meal   14  83     15  02 

Cora  Ear  Meal 12  60    13  67 

Corn  and  Oats  (Provender) 14  29     16  69 

Mixed  Grains 
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III. 


5  IN  THE  FAT  OP  CORN  MEAL  DUE  TO  THE 
ACTION  OP  MOULDS. 

rtage  in  the  com  crop  dnring  the  past  season  caused  the 
1  many  cases^  to  dispose  of  their  supply  before  it  had 
>perly  dried,  and  for  the  same  reason  the  millers  were 
grind  the  com  almost  at  once.  As  a  result  mnch  of  the 
on  the  market  this  year  shows  an  abnormal  content  of 
This  excess  of  moisture  not  only  causes  a  decreased  per- 
protein,  fat  and  the  other  food  compounds,  but  also  by  its 
courages  the  growth  of  certain  micro-organisms  which  have 
18  effect  on  the  food  compounds  of  the  meal, 
ad*  and  Welte*  have  shown  that  pure  cultures  of  Penidl' 
m  and  Aspergillus  nidulus  acting  on  sterilized  bread  caused 
58  of  dry  matter,  as  much  as  76  per  cent.,  which  was 
ly  in  the  carbohydrates.  The  total  nitrogen  remained  un- 
though  a  part  of  the  protein  was  converted  into  soluble 
mpounds.  The  fat  and  cmde  fiber  showed  a  slight  increase, 
las  noted  that  with  a  marked  moulding  of  rye  and  wheat 
I  decided  and  almost  proportionate  decrease  in  all  the  food 
8.  Beitmair^  has  called  attention  to  the  fact  that  in  peanut 
t  content  was  reduced  by  mould  from  11.90  to  0.56  per  cent 

observed  in  experiments  on  the  preservation  of  olive  pres& 
with  a  water  content  of  30  to  35  per  cent,  the  fat  content 
lonths  decreased  from  17.51  to  9.48  per  cent.,  while  the 

rose  from  1.18  to  73.11  per  cent.  BifEen*  has  found  in 
a  fungus  under  whose  action  the  fat  is  dissipated.  B.  B. 
bas  shown  that  Aspergillus  niger  is  nourished  excellently 
id  oil  as  the  only  source  of  carbohydrates,  and  that  great 
f  it  are  destroyed.    The  mould  thrives  still  better  on  free- 

Ven.  Stat,  1893,  48,  421. 

fg.,  1895,  24, 84. 

tir.  and  Oenussm.,  1899,  2,  550. 

Vers.  Stat,  1891,  38,  386. 

ingew.  Ghem.,  1900,  635. 

Botany,  1899,  13,  363. 

»1,  74,  300. 
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oleic  acid.  Bubner*  has  shown  that  the  bacteria  of  the  soil  caiiae  a 
breaking  np  and  combustion  of  the  fat.  A  pure  soil  bacteria  culture 
in  a  solution  of  meat  extract  with  calcium  carbonate  in  one  mond 
destroyed  13.46  per  cent,  of  the  butter-fat  present,  and  in  one  year 
56.01  per  cent.  Spieckermann  and  Bremer*  have  made  an  extended 
study  of  the  effect  of  moulds  on  cottonseed  meal.  Their  eiperimoits 
showed  that,  with  a  moisture  content  under  21  per  cent.,  there  was  a 
marked  destruction  of  fat;  with  24  to  30  per  cent  of  moisture,  com- 
plete destruction  of  carbohydrates  marked  loss  of  fat  and  slight  loeses 
of  pentosans  and  protein ;  with  30  to  50  per  cent,  of  moisture  an  in- 
creased destruction  of  protein,  with  the  formation  of  ammonia,  com- 
plete destruction  of  carbohydrates,  increased  loss  of  pentosans  and  a 
decreased  loss  of  fat.  A  sample  of  cottonseed  meal,  in  which  the 
moulds  were  allowed  to  develop  spontaneously,  showed  in  a  little  les 
than  six  months  an  increase  of  moisture  from  8.44  to  28.68  per  cent 
On  the  dry  basis  the  fat  decreased  from  13.81  to  1.68  per  cent,  the 
free  fatty  acids  increased  from  10.70  to  52.10  per  cent,  and  the  toui 
nitrogen  and  pentosans  showed  slight  losses.  The  moulds  whici 
developed  were  Euroiium  repens,  Eurotium  rubrum,  PerUcUium 
glaucum  and  Monilia,  in  the  order  named. 

In  the  feed  inspection  this  year  the  number  of  samples  collected 
was  so  large  that  it  was  impossible  to  analyse  them  immediately  on 
their  receipt.  When  the  time  came  for  grinding  the  samples,  it  was 
found  that  nineteen  of  them  were  so  mouldy  and  wet,  although  they 
had  been  tightly  stoppered,  that  not  only  was  grinding  out  of  the 
question,  but  an  analysis  of  such  materials  would  be  unfair  and  of 
little  value.  Accordingly  those  samples  have  been  entirely  omitted  in 
our  consideration.  They  included  thirteen  samples  of  com  meal,  four 
of  horse  feeds,  in  which  corn  was  the  chief  component,  and  one  eaA 
of  corn  and  oats  and  of  cob  meal. 

In  addition  to  these  very  mouldy  s&mples,  seventeen  samples  of  com 
meal  were  found  which,  to  the  sight,  were  apparently  nonnal,  bnt 
which  gave  out  a  mouldy  odor,  and,  under  the  microscope,  showed 
unmistakably  the  presence  of  micro-organisms,  notably  PemcQuiff!- 
glaucum.  However,  the  decomposition  had  not  progressed  so  far  as 
to  prevent  analysis,  and  the  results  of  this  analysis  are  shown  in  the 
following  table : 

»  Arch.  Hyg.,  1900,  38.  67. 

« Landw.  Jahrb.,  1902,  31,  81-127. 
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Deteriorated  Cera  Meal. 


0 

i 

1 

i 

-6 

a 

i 

1 

!        ^ 

-i 

i 

1 

1 
1 

1 

.S 

1 

1 

1 

a 

J 

ft. 2 

* 

% 

% 

% 

% 

% 

% 

1.50 

4.64 

3.14 

67.7 

8.42 

2.70 

3.96 

1.26 

31.8 

1.77 

3.94 

2.17 

56.1 

7.96 

2.67 

3.74 

1.17 

31.3 

1.69 

3.61 

1.92 

63.2 

8.08 

2.68 

3.80 

1.12 

29.6 

1.86 

3.83 

1.97 

61.4 

8.16 

2.96 

3.83 

0.88 

23.0 

1.93 

3.74 

1.81 

48.4 

7.92 

2.89 

3.72 

0.83 

22.8 

1.74 

313 

1.39 

44.4 

8.38 

3.22 

3.94 

0.72 

18.3 

2.36 

3.94 

1.68 

40.1 

7.76 

3.04 

3.63 

0.69 

16.3 

2.38 

3.94 

1.66 

39.6 

8.02 

3.61 

3.77 

0.16 

4.2 

S>68 

420 

i:67 

37.4 

amination  of  a  large  number  of  samples  of  normal  corn 
liis  Station  has  shown  that  on  the  average  the  percentage  of 
it  is  47  per  cent,  of  the  percentage  of  protein.    It  was  felt, 

that  for  purposes  of  comparison  it  would  not  be  unfair  to 
lat  the  samples  above  tabulated  should  contain  an  amount 
lal  to  47  per  cent,  of  the  protein  found.  The  third  column 
le  was  secured  in  this  way,  and  the  fourth  and  fifth  columns 
deficiency  from  normal  fat  content  and  the  percentage  loss 
spectively. 

be  seen  that  these  losses  range  from  67.7  to  4.2  per  cent. 
\  of  moisture  in  the  samples  would  cause  a  lower  percentage 
irotein  and  fat,  but  such  is  not  here  the  case,  as  is  shown 
iy  in  the  first  sample,  where  with  a  protein  percentage  of 
e  is  but  1.50  per  cent,  of  fat,  where  normally  there  should 
ir  cent.  These  samples  were  examined  under  the  microscope 
idence  of  adulteration  was  detected,  but  the  familiar  mould, 
w  glancum,  was  found  in  abundance. 

;r  to  determine  whether  this  mould  was  the  chief  factor  in 
lie  losses  in  fat  noted,  the  followmg  experiment  was  carried 
imple  of  normal  com  meal  was  selected  in  which  the  moist- 
md  protein  were  determined.    Four  portions  of  two  grams 

weighed  into  fat  extraction  tubes,  and  were  inoculated  with 
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Penidlium  gkmcum,  and  water  added  to  secure  the  following  pa- 
centages  of  moisture,  10.73,  14.98,  32.63  and  36.24.  The  action  of 
the  mould  was  continued  for  nine  days  at  an  average  temperature  of 
71**  Fahrenheit.  The  samples  were  then  dried  and  protein  and  fat 
determined  in  them.    The  following  table  shows  the  results  obtained: 
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36.24 

9.25 

0^ 

3.04 

3.80 

0^  12i4 

While  the  losses  shown  are  not  great,  still  it  is  noticeable,  p»- 
ticularly  in  the  case  of  the  fat,  that  as  the  percentage  of  moisture  i3 
increased  the  loss  of  fat  increases,  in  test  four  amounting  to  as  mmJi 
as  12.24  per  cent  Pressure  of  work  prevented  continuing  this  exjjm- 
ment  for  a  more  extended  i)eriod,  but  there  is  no  doubt  that  if  tk 
time  covered  had  been  three,  two,  or  even  one  month,  the  results  wcdd 
have  been  much  more  striking.  Ceri»in  other  results  which  were 
obtained  incidentally  on  other  samples  seem  to  bear  out  this  tot. 
The  low  percentages  of  fat  obtained  in  our  first  examination  of  certo 
samples  cast  some  doubts  upon  the  accuracy  of  the  analysis,  and  lOT 
determinations  were  made  to  confirm  them.  It  was  found  that  in 
every  case  the  new  results  were  consideraBly  lower  and  in  some  cises 
excessively  low.  The  intervals  elapsing  between  the  different  analjses 
naturally  varied  considerably,  but  the  moisture  content  seemed  to  be 
the  dominating  factor  rather  than  the  time  element, 

iMMfl  of  Fat  la  Coni  MmI. 
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ble  shows  that  with  an  increase  of  moisture  content,  and  with 
at  more  favorable  conditions  for  the  development  of  the 
loss  of  fat  is  shown  in  every  case,  ranging  from  8.07  to 
•  cent.,  omitting  the  first  sample  in  which  the  water  content 
lal.  It  has  been  shown  by  other  observers  that  not  only  doe& 
favor  the  development  of  Penicilvum,  but  that  this  develop- 
If  causes  an  increase  in  moisture.    The  effect  of  this  is  shown 

Iringly  in  the  case  of  sample  141  in  the  above  table.     On  »AfltS 

21st  it  showed  2.57  per  cent,  fat;  on  February  10th,  twenty  •^''11 

r,  2.19  per  cent,  fat,  and  on  March  10th,  twenty-eight  dayfr  i| 

y  1.20  per  cent,  fat,  showing  very  clearly  that  with  the  in- 
levelopment  of  the  mould  larger  and  quicker  losses  of  fat 

impossible  in  the  limited  time  at  our  disposal  to  make  a 
mded  study  of  the  changes  which  the  mould  may  have  occa- 

the  other  food  compounds  of  the  com  meal,  but  a  searching 
tion  of  these  problems  is  planned  for  the  near  future. 


IV. 

TWO  XEW  FEED  ADULTERANTS. 

•esent  inspection  has  disclosed  the  fact  that  there  are  two 
terants  in  the  New  Jersey  feed  markets.  The  one  consists 
rd,  flinty  hulls  of  the  rice  grain,  sold  under  the  misleading 
"rice  meal  '/^  the  other  of  the  inner  hull  of  the  coffee  berry, 
sr  the  even  more  misleading  name  of  "cornaline.^*  Four 
f  the  rice  hulls  and  two  of  the  comaline,  in  an  unmixed  con- 
jre  collected  by  our  inspector  during  the  present  season.  A 
ispection  on  the  part  of  the  purchaser  woxQd  have  shown 
he  woody,  fibrous  nature  of  these  materials,  but  when  they 
I  with  standard  feeds,  even  in  quite  large  proportions,  their 
is  a  matter  of  much  difficulty.  That  these  inferior  materials 
for  the  purpose  of  adulterating  feeds  of  recognized  value  is 
rom  the  fact  that  among  the  samples  collected  this  year  we 
sample  of  brown  middlings,  which  consisted  of  neariy  one- 
j  hulls,  and  one  sample  of  wheat  bran  that  contained  con- 
comaline,  while  a  sample  of  linseed  meal  was  received  which 
of  over  one-fourih  rice  hulls.     That  these  are  not  isolated 
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cases  is  proved  by  our  correspondence  with  other  Stations,  which 
shows  that  at  least  three  of  the  eastern  States  have  found  during  the 
present  season  similar  adulterations.  It  is  important  that  these 
adulterants  should  be  readily  recognized  by  Station  workers,  and  for 
that  purpose  certain  characteristic  structures  of  these  materials  are 
pictured  and  described  below. 

Rioa  Hulls. 

The  samples  sold  under  the  name  of  rice  meal  this  season  were 
found  to  consist  almost  exclusively  of  the  hard,  dried,  flinty  hulls  of 
the  rice  grain.  The  epidermal  cells  of  the  rice  hull  possess  marked 
characteristics,  whether  viewed  in  a  cross  or  in  a  tangential  section, 
but  as  the  latter  are  always  present  and  will  be  observed  more  fre- 
quently, these  alone  are  described  here.  The  epidermal  cells  may  be 
observed  directly  on  the  slide  after  soaking  the  fragments  for  several 
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Fig.  1. 
EUce  hulls.    Epidermal  cells  in  chloral  hydrate. 

minutes  in  water,  or  still  better  after  maceration  with  dilute  potassium 
hydroxid,  nitric  acid  or  chloral  hydrate.  The  last-named  reagent  was 
found  particularly  useful,  as  after  a  few  minutes  the  cells  became 
greatly  swollen  and  were  easily  isolated.  These  cells  are  abo  readily 
colored  by  either  an  alcohol  fuchsin  solution  or  alkaline  methylene 
blue. 

The  cells  are  arranged  in  several  convoluted,  ribbonlike  rows, 
separated  from  each  other  by  a  narrow  space  except  where  occasionallT 
a  cell  is  lengthened  out  and  joins  the  corresponding  layer,  as  is 
shown  in  the  cut  (Pig.  1).    They  vary  from  0.006  to  0.011  mm.  in 
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width  and  from  0.032  to  0.043  mm.  in  length,  and  are  best  observed 
with  a  magnification  of  from  250  to  300.  These  cells  are  very  char- 
acteristic, are  always  present  in  rice  hulls  and  afford  a  simple  and 
easy  means  for  their  identification. 

CufPee  Hulls. 

The  dark-colored  outer  hulls  of  the  coffee  berry  have  long  been 
employed  as  a  coffee  substitute  under  the  name  of  "Sultan  Coffee/^ 
but  the  use  of  the  inner  hull,  the  parchment-like  endocarp,  as  an 
adulterant  has  been  noticed  this  season  for  the  first  time.  The  ma- 
terial called  "cornaline*^  has  been  found  to  consist  almost  entirely 
of  the  endocarp  of  the  coffee  hull,  only  an  occasional  fragment  of  the 
dark-colored  outer  hull  being  present.    When  finely  ground  this  ma- 


Fig.  2. 

Coffee  hulls.   A.  EpidermiB,  with  stomata  (a).    B.  Parenchyma,  with  minute  orystalB  (6). 
In  chloral  hydrate.     (After  Tachirch.) 

terial  strongly  resembles  corn  bran,  and  when  mixed  with  wheat 
bran,  several  cases  of  which  have  been  found,  it  can  only  be  detected  by 
the  use  of  the  microscope. 

The  fruit  shell,  or  pericarp,  of  the  coffee  berry  consists  of  five 
layers,  an  epidermis,  a  parenchyma,  an  obliterated  layer,  fibro- vascular 
bundles  and  a  sclerotic  layer  (the  endocarp). 

The  epidermis  consists  of  rather  small  (0.033  mm.)  polygonal  cells, 
with  straight,  smooth  walls,  rather  thickened  on  the  outer  side.  There 
are  no  intercellular  spaces,  but  stomata  are  frequently  present,  always 
Burrounded  by  two  cells  placed  in  the  shape  of  a  crescent  (Fig  2,  A). 

Underlying  the  epidermis  is  a  parenchyma  layer,  consisting  of 
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polygonal,  isodiametric  cells,  with  thick  walls,  and  frequently  con- 
taining aggregations  of  minute  crystals.  These  cells  are  dark-brown 
or  colorless,  according  to  the  portion  of  the  hull  which  furnished  them 
(Fig.  2,  B). 

Then  follows  an  obliterated  layer,  the  middle  zone  of  the  mesocarp, 
which  adheres  closely  to  the  bast  cells. 

The  fibro-vascular  bundles  consist  of  fibres  of  greatly  varying  shapes, 
about  1  mm.  long,  and  from  0.020  to  0.025  mm.  broad;  they  are 
found  as  tubes,  ducts  or  long  irregular  fibres,  with  thick,  pitted  walk 
The  spiroids  are  long  and  narrow  and  generally  thinner  than  fl}e 
bast  fibers. 

The  endocarp  consists  chiefly  of  irregular,  sclerotic,  spindle-shaped 
cells,  crossing  each  other  in  all  directions,  and  with  thick,  channeled 
walls.  These  cells  are  quite  thick  in  the  outer  layer,  and  are  pierced 
by  fine  pore-canals ;  in  the  inner  layer  they  are  much  thinner  (Pig.  3). 


Fig.  8. 
Coffee  hulls.    Sclerotic  cells  of  the  endocarp  in  chloral  hydrate. 

The  structure  of  the  sclerotic  cells  of  the  endocarp  is  very  charac- 
teristic, and  when  viewed  tangentially  furnishes  an  easy  means  of 
detecting  this  form  of  adulteration.  As  in  the  case  of  the  rice  hulls, 
fragments  may  be  observed  directly  after  soaking  for  a  short  time  in 
water,  but  more  satisfactory  results  will  be  obtained  by  treatment 
with  either  potassium  hydroxid  or  chloral  hydrate,  preferably  the 
latter. 

The  accompanying  cuts  show  in  tangential  section  the  characteristic 
structure  of  these  cells,  as  well  as  the  structure  of  the  epidennis  and 
parenchyma  of  the  outer  hulls,  fragments  of  which  will  be  found  occa- 
sionally in  the  adulterant. 
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INVESTIGATIONS   RELATIVE   TO   THE   USE   OF   NITRO- 
GENOUS MATERIALS. 

BY   EDWARD   B.  VOORHEES. 

These   investigations   were   undertaken  mainly   to   determine   the 
relative  availability  and  value  of  nitrogen  in  farm  manure,  and  in  the 
nitrogen  salts  and  high-grade  organic  nitrogenous  materials  found 
in  the  market.     In  the  study  of  these  substances,  there  was  also  in- 
cluded the  study  of  the  changes  which  take  place  when  farm-yard 
manures  are  exposed  to  the  leaching  action  of  rain.     The  changes 
in  the  manures  thus  exposed  involve  not  only  a  loss  of  a  portion  of  the 
fertilizing  material  originally  contained  in  the  manure,  but  they 
also  cause  a  relative  decrease  in  the  availability  of  the  portion  still 
remaining.     The  soluble  nitrogen,  potash  and  phosphoric  acid  are 
ver}'  readily  washed  out  from  the  unprotected  manure,  and  the  re- 
sources of  the  farmer  for  replacing  the  plant-food  taken  out  of  his 
soil  by   the  crops  are  thus  very  materially   diminished.     Immense 
quantities  of  the  most  valuable  plant-food  constituents  whose  mone- 
tary value  is  great,  are  thus  lost  to  the  farmers  of  the  United  States. 
In  order  to  determine  the  extent  of  these  losses  in  manures,  samples 
of  cow  manure  of  known  composition  and  consisting  of  solid  excreta 
alone,  and  of  a  mixture  of  solid  and  liquid  excreta,  were  exposed  for 
varying  lengths  of  time,  at  the  end  of  which  they  were  analyzed  and 
the  results  noted.     The  data  thus  obtained  have  been  reported  from 
time  to  time,^  and  the  more  recent  analytical  results  presented  here 
tend  to  confirm  the  experience  of  the  other  seasons. 

The  manure  was  carefully  collected,  and  100  pounds  of  each 
placed  in  a  galvanized  iron  box,  8  inches  deep,  with  a  perforated 
l)ottom  covered  with  wire  gauze  to  prevent  mechanical  losses,  and 
then  exf>osed  to  the  open  air.  Representative  samples  were  taken 
from  each  lot,  and  analyzed  in  the  laboTato^y^  The  manures  were 
exposed  from  May  28th,  1901,  until  July  29th,  1901,  that  is,  for  a 
I)eriod  of  sixty-one  days.  At  the  end  of  that  time  the  boxes  were 
weighed,  and  representative  samples  taken  and  analyzed.  The 
ti^Tures  representing  the  analyses  of  the  fresh  and  the  leached 
manures  were  compared  on  the  water-free  basis,  and  the  losses  calcu- 
lated. 

'  N.  J.  SUL  Beps.,  1899,  p.  97 ;  1900,  p.  88 ;  1901,  p.  144. 
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THB  COMPOSITION  OF  THB  SOLID  J 
AND  LIQUID   PORTIONS  OP  OO'W 


,  As  in  the  preceding  years,   the  samples 

,       .      .  ^                                      lecting  from  a  cow,  well  fed,  a  consideral 

•li^lit''^    *  *  manure,  and  of  the  solid  and  liquid  manure, 

tl,f^*^    .V  samples  were  thoroughly  mixed,  and  adeq 

r  '|l»4l}l|" ;-  analysis.  For  the  purposes  of  comparison,  the 

k  IIH  iri  vV    .  samples  used  since  the  beginning  of  these  ex] 


Fresh  Manure,  Solic 


ji  ■»'♦** 'i';    ;■       ■  1898.  18». 

Water 86.081  86.103 

Aflh 1.816       2826 

Organic  matter. 13.104  12.672 

l#f|J8  V      *    "  Nitrogen  (total) 0.341       0.812 

"       water^luble. 0.087       0.078 

"       as  nitrates 0.016       0.026 

,..  ,^  "       as  ammonia. 0.037       0013 

'ir.  J^H'  "       as  soluble  organic..  0.036       0.034 

*  "       as  insoluble  organic.  0J264       0.239 

Phospboric  add 0.434       0.330 

Potasb 0.222       0J88 


Fresh  Manure,  Solid  and 

•»*  1888.  1889. 

''\        V  Water..; 84.868     83.408 

\ff  Asb 1.967       2.344 

Organic  matter 13.186     14.248 

Nitrogen  (total) 0538  0.486 

"       water-soluble. 0.284  0.220 

*'       as  nitrates 0.002  0.042 

"       as  ammonia 0.162  0.170 

"       as  soluble  organic...  0.120  0.008 

"       as  insoluble  organic.  0.254  0.266 

Pbospboric  acid 0.391  0.336 

Potash 0.363  0.316 

The  analyses  of  the  different  years  sh< 
variations.  The  total  nitrogen  in  the  solid 
per  cent,  to  .364  per  cent.,  and  the  water-sol 
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per  cent.,  and  in  the  solid  and  liquid,  fresh,  from  .264:  per 
.538  per  cent  for  the  total  nitrogen,  and  from  .088  per 
884  per  cent,  for  the  soluble  nitrogen.  As  would  be  expected, 
,tions  are  greater  in  the  latter  case,  for  the  moisture  content 
variable  here.  Nitrates  occur  in  very  slight  quantity,  and  in 
es  are  absent  entirely.  The  ammonia  nitrogen  varies  from 
cent,  to  .038  per  cent,  in  the  solid  manures,  and  from  .034 
.  to  .173  per  cent,  in  the  solid  and  liquid  manures.  The 
}roportionate  amounts  of  ammonia  in  tlie  solid  and  liquid 
are  due  to  the  liquid  manure,  which  fumshes  ammonia 
J  hippuric  acid  and  the  urea  contained  in  it  are  decomposed 
ria.  The  amounts  of  soluble  organic  nitrogen  are  fairly 
in  the  solid  manures,  but  show  considerable  variations  in 
and  liquid  manures  taken  together.  The  amounts  of  phos- 
dd  in  the  solid  manures  are,  in  the  greater  number  of  cases, 
onstant,  and  do  not  differ  much  from  the  corresponding 
in  the  solid  and  liquid  portions  taken  together.  On  the 
nd,  there  are  vejy  considerable  differences  in  the  potash 
[)f  the  solid,  and  of  the  solid  and  liquid  portions.  In  the 
it  ranges  from  .128  per  cent,  to  .266  per  cent,  in  the  latter 
'5  per  cent,  to  .727  per  cent.  This  shows  that  very  con- 
quantities  of  potash  are  contained  in  the  liquid  manure. 
►Uowlng  tables  give  the  composition  of  these  manures,  calcu- 
the  water-free  basis : 


OSinON  OF  MANURES  ON  WATBR-FBEB  BASIS. 
Solid,  Fresh. 

1896.  1899.     1900.  1900.  1901. 

n  a          i          n  n 

12.166  15.607  11.849  17.607  19.490 

ic  matter 98834  84.393  88.151  82.498  80.510 

^n  (total) 2.286  2.094       2.128  2.383  2.423 

water-Bolnble. 0583  0.490       0.840  0.403  0.486 

as  nitrates. 0.101  0.175  

as  ammonia. 0.248  0.087  0.081  0.253 

solnble  organic 0.234  0.228       0.340  0.322  0.233 

insoluble  organic...       1.703  1.604       1.788  1.980  1.937 

horicacid 2.915  2.215       2.315  1.873  2.423 

u 1.488  1.899       1.408  0.869  1.771 
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Solid  and  Liquid,  Fresh. 

18M.  1890.  1900.  190a         190L 

H  ^  ^  i  i 

Ash 12.924     14.127     13687     21.619    21.765 

Organic  matter 87.076     86.878     86.318     78.881    78.285 

Nitrogen  (totol) .'.  8.668  2.929  3.576  2.629  3.685 

water  soluble 1.876  1.326  1.879  0.848  1-850 

<'         asnitratee 0.013  0.263  

"         as  ammonia. 1.070  1.026  0.697  0.326  1.495 

''         solable  oiganic. 0.798  0.048  1.282  0.617  0855 

«         insoluble  organic...  1.677  1.603  1.697  1.686  1.885 

Phosphoric  acid 2.682  2.019  2.821  1.877  8.188 

Potash 2.881  1.899  2  821  4.426  6.289 

It  will  be  noticed  that  there  are  considerable  variations  in  the 
ash  content  of  the  dry  matter.  In  the  solid  portion  it  varies  frwn 
11.849  per  cent,  to  19.490  per  cent.,  with  an  average  of  15.324  per 
cent.,  while  in  the  solid  and  liquid  portion  it  varies  from  12.924  per 
cent,  to  21.765  per  cent.,  with  an  avei;«ge  of  16.824  per  c«iL 
Similarly  in  the  case  of  the  nitrogen  content,  there  is  a  variation  bm 
2.094  per  cent,  to  2.423  per  cent.,  with  an  average  of  2.263  per  cent 
in  the  solid  portion,  and  a  variation  from  2.529  per  cent  to  3.68j 
l)er  cent.,  with  an  average  of  3.254  per  cent,  in  the  solid  and  liquid 
portions.  The  average  content  of  phosphoric  acid  in  the  dry  mat- 
ter of  the  solid  manure  is  2.348 'per  cent.,  and  of  the  solid  and  liquMl 
manure  it  is  2.396  per  cent.  The  average  content  of  potash  in 
the  dr}'  matter  of  the  solid  manure  is  1.485  per  cent.,  and  of  the  solid 
and  liquid  portion  it  is  3.453  per  cent. 


THE   OOMPOSITION   OF    THB    SOLID    AND    OF   THE  SOLID 
AND  LIQUID  PORTIONS   OF  OOW  MANURE,  LEAOHBX 

As  was  already  stated,  100  pounds  of  each  of  the  manures,  who* 
analyses  are  given  above,  were  exposed  for  different  lengths  of  time. 
Ill  oacli  case  the  exposure  resulted  in  the  loss  of  greater  or  ginalkr 
quantities  of  the  manures  exposed.  The  following  tabulation  sbov^ 
the  time  of  exposure  and  the  final  weight  of  the  samples: 
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Solid  Manure. 

Original  ^^^*^ 

weight  weighu 

lbs.                                          Exposed.  lbs. 

100  February  4th  to  June  15th  =  181  days 60 

100  February  3d  to  April  13th=70  days 74 

100  February  2d  to  April  20th  =  76  days 73 

100  August  9ih  to  September  27th  =  60  days 62 

100  May  28th  to  July  29th  =  61  days 56.6 

Solid  and  Liquid  Manure. 

100  February  4th  to  June  15th  =  131  days 61 

100  February  3d  to  April  13th  =  70  days. 71 

100  February  2d  to  April  20th  =  76  days. 68 

100  August  9th  to  September  27th  =  60  days. 62 

100  May  2d  to  July  29th  =  61  days. 34.5 


nalyses  of  these  residues,  calculated  on  the  water-free  basis, 
3  following  results: 

Solid,  Leaohed. 

1886. 
H 

^ 14.161 

lie  matter 86.839 


gen  (total) , 

gen  soluble  in  water , 

as  nitrates... 

as  ammonia. , 

as  soluble  organic...., 
as  insoluble  organic, 

>horic  acid 

h. 


2.489 

0.377 
0.068 
0.182 
0.137 
2.112 
1.408 
0.684 


0.244 
1.633 
2.196 
1.525 


2.197 
0.466 


0.466 
1.741 
1.470 
1.008 


2.314 
0.169 

0.037 
0.132 
2.146 
1.912 
0.874 


2.278 
0.339 

0.213 
0.126 
1.939 
2.372 
1.649 


Solid  and  Liquid,  Leaohed. 

1886.  1898.  1900.     1900.  1901. 

^  ^          n          n  i 

16.282  14.061  13.670  21.354  20.647 

lie  matter. 84.718  85.949  86.430  78.646  79.64S 

gen  (total) 2.529  2.329  3.204       2.290  2.763 

soluble  in  water 0.784  0.790  1.466       0.407  0.986 

as  nitrates. 0.014  

as  ammonia 0.621  0.374       0.617       0.069  0.073 

as  soluble  organic...       0.199  0.416  0.839       0^348  0.912 

as  insoluble  organic       1.796  1.689       1.748       1.883  1.768 

)horicacid. 1.617  2.376  1.248       2260  3.100 

h. 1.062  1.936  1.193       3.606  4.093 
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The  average  content  of  ash  in  the  dr}^  matter  of  the  solid  leached 
is  16.495  per  cent.,  as  against  15.324  per  cent,  in  Uie  dry  matter  of 
the  solid  fresh.  The  average  content  of  ash  in  the  dry  matter  of  tk 
solid  and  liquid  leached  is  16.961  per  cent,  as  against  16.824  percent 
in  the  dry  matter  of  the  solid  and  liquid  fresh.  The  average  nitrogai 
content  in  the  dry  matter  of  the  leached  manures  is  less  tiian  that 
in  the  dr}'  matter  of  the  fresh  manures.  In  the  solid  fre^  it  k 
2.263  per  cent,  as  against  2.233  per  cent.  in.  the  solid  leacbei  In 
the  solid  and  liquid  fresh  it  is  3.254  per  cent,  as  agaiost  2.621 
per  cent  in  the  solid  and  liquid  leached.  As  might  have  been  ex- 
pected, the  proportionate  losses  of  nitrogen  are  greater  from  tk 
solid  and  liquid  manure  on  account  of  the  greater  proportion  of 
soluble  nitrogen  originally  contained  in  it.  It  is  quite  evident  that 
where  manures  are  exposed  the  soluble  constituents  would  be  the 
first  to  vanish.  By  comparing  the  relative  amounts  of  soluble  nitro- 
gen in  the  dry  matter  of  the  solid  fresh  and  leached,  and  of  the  solid 
and  liquid  fresh  and  leached,  the  extent  of  such  losses  under  the 
conditions  of  the  experiment  will  appear.  In  the  dry  matter  of  ik 
solid  manure  fresh,  the  average  content  of  water  soluble  nitrogwi  l^ 
.460  per  cent,  as  against  .317  per  cent,  in  the  dry  matter  of  the 
solid  manure  leached.  In  the  dry  matter  of  the  solid  and  liqni<l 
fresh  it  is  1.555  per  cent,  as  against  .854  per  cent  in  the  dry  matter 
of  the  solid  and  liquid  manure  leached.  It  is  quite  clear,  then, 
that  the  greater  proportionate  losses  fall  to  the  share  of  the  soluble 
constituents,  which,  by  virtue  of  their  solubility,  are  also  the  ma=t 
valuable  constituents  of  the  manure.  Before  taking  up  the  dis- 
cussion of  ihe  absolute  amounts  lost  from  the  manures  exposed,  ii 
will  be  of  interest  to  compare  the  relative  content  of  phosphoric  acid 
and  of  potash  in  the  solid  manures,  fresh  and  leached,  and  in  Ae 
solid  and  liquid  manures,  fresh  and  leached.  It  appears  that  the 
average  content  of  phosphoric  acid  in  the  dry  matter  of  the  solid 
manure  fresh  is  2.348  per  cent,  as  against  1.871  per  cent  in  tbt' 
dry  matter  of  the  solid  manure  leached,  and  2.396  per  cent  in  the 
solid  and  liquid  portion  fresh,  as  against  2.118  per  cent  in  tk 
solid  and  liquid  portion  leached.  In  the  case  of  potash,  the  ecHre- 
sponding  figures  are  1.485  per  cent,  for  the  solid  fresh,  and  1.1^ 
per  cent,  for  the  solid  leached,  and  3.453  per  cent,  for  the  solid 
and  liquid  fresh,  as  compared  with  2.378  per  cent  for  the  solid  and 
liquid  leached. 
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Ii08fl««  Snstaiiied. 

In  the  annual  report  for  1901  ^  the  economic  significance  of  the 
losses  from  farm-yard  manures,  due  to  leaching,  is  discussed  at  length, 
and  it  is,  therefore,  unnecessary  to  consider  it  here.  For  the  sake 
of  comparison  with  the  more  recent  data,  the  absolute  amounts  of 
plant-food  lost  in.  the  different  years  are  again  tabulated.  The 
length  of  exposure  determines  to  a  great  extent  the  amounts  lost; 
none  the  less,  the  temperature  and  the  season  are  very  important 
factors  here.  Even  at  the  low  winter  temperature  slight  changes  take 
place  in  the  composition  of  the  manure  exposed  on  account  of  the 
bacterial  life  in  them,  and  as  the  temperature  rises  the  activity  of 
the  bacteria  is  intensified,  as  are  the  decomposition  losses  accom- 
panying such  activity. 


SoUd 

Manure. 

In  100  Pounds  of  Dry  Matter. 

Lot 
1. 

Period. 
ISKUyt. 

Original Ibe.... 

Loai^^ .....lbs...., 

Percent lost.., 

A8h. 
.  12.166 
.    6.085 
.41.8 

Organic 
matter. 
87.884 
44.915 
61.1 

Nitrogen. 
2.286 
1.041 

46.0 

Phosphoric 

acid. 

2.915 

2.211 

72.0 

Potash. 
1.488 
1.196 

80.0 

Z 

TOdajt. 

Original...^ 

Lew  

Percent....... 

•.IbB^.. 
..lbs-.., 

«.108t... 

.  16.607 
.    5.860 
,  84.4 

84.898 
20.681 
S4.4 

2.094 
0.706 
34.0 

2.215 
0.591 
27.0 

1.262 
0.188 
10.0 

8. 

76da7t. 

Original 

Lew 

Percent  — 

..lbs.... 
,..lb8«.. 
^lost... 

.  11.819 
.    8.700 
.  81.8 

88.151 
28.800 
S6.4 

2.128 
0.524 
26.0 

2.815 
1.242 
64.0 

1.408 
0.672 
48.0 

4. 

eOdayt. 

Original..^ 

Lon 

Percent...... 

-lbs... 
-lbs.... 
...lost.. 

.  17.507 
.    7.114 
.  40.6 

82.498 
86.886 
44.1 

2.888 
1.076  ' 
46.0 

1.878 
0.798 
42.0 

0.859 
0.865 
42.0 

5. 

Udays. 

Original. — 

Losi      

Per  cent».^ 

^.Ibs.....  19.490 
..lbs.....    4.088 
.^lost...  90.0 

80.610 
88.962 
42.0 

2.428 
1.011 
42.0 

2.428 
0.962 
39.0 

1.771 
0.749 
42.0 

Average  original...^ 

ATeragelon 

Arerageperoent — , 

-.lbs.... 

.  16.824 
.    6.061 
.  33.6 

84.676 
81.889 
37.6 

'2.268 
0.871 
38.4 

2.848 
1.158 
46.8 

1.858 
0.628 



44.4 

1 

N.  J.  Sta.  Rep.,  1901 

,  p.  147. 
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Solid  and  Liquid  Manure  Ck>i 

In  100  Pounds  of  Dry  MAttei 


Organic 

Lot 

Period. 

Ash. 

matttfr. 

Nl 

1. 

181  days. 

Original 

...Ibi... 

12.924 

87.076 

LOM 

...Ibi.... 

8.602 

86.808 

Per  cent...... 

.lost.. 

S7.8 

40.6 

6 

2. 

Todays. 

Original 

...Ibi.... 

.  14.127 

86.878 

LOM 

.  lbs.... 

.     4.161 

24.849 

Per  cent...... 

^.lost.. 

29.4 

28.0 

4 

8. 

76  days. 

Original...^ 

..lbs.... 

18.687 

86.818 

Lo§8 

..Iba... 

4.460 

27.641 

Per  cent 

•..lost- 

32.6 

81.9 

3 

4. 

60  days. 

Original....^ 

..Ibs^.. 

21.619 

78.881 

Lo» 

...lbs-.. 

14.952 

61.248 

Per  cent...... 

...lost.. 

65.9 

66.4 

6 

6. 

61  days. 

Original...... 

..lbs».. 

21.766 

78.285 

LOM „, 

..lbs... 
...lost.. 

9.026 
41.0 

28.974 
87.0 

Per  cent...... 

6 

Average  original ..... 

-.lbs-... 

16.824 

88.176 

1 

Average  loss 

..lbs.... 

7.008 

88.602 

Average  per  cent.... 

.  lost... 

89.8 

40.7 

6* 

In  all  cases  but  one,  the  loss,  both  relat 
greater  from  the  solid  and  liquid  manure  wh€ 
it  was  from  the  solid  manure  alone.  The  i 
phoric  acid  was  about  the  same,  although  1 
greater  loss  from  the  solid  and  liquid  manure 
The  loss  of  nitrogen  varied  from  25  per  cent, 
solid  manure,  and  from  39  to  69  per  cent,  ii 
manure.  The  loss  of  potash  varied  from  10  p< 
in  the  solid  manure,  and  from  28  to  72  per 
liquid  manure.  An  examination  of  the  tab! 
greatest  absolute  losses  from  the  solid  manur 
took  place  in  lot  4,  notwithstanding  the  fax 
oxj^osure  in  this  case  was  fax  shorter  than  in 
instance.  In  lot  1,  the  length  of  the  exposure 
4  it  was  only  50  days.  The  differences  in 
manures,  leached,  are  in  some  instances  even  ] 
4  tliei-e  was  lost  in  50  days  14.25  pounds  of 
of  the  amount  originally  present,  and  51.25  pou 
or  65.4  }>er  cent,  of  the  amount  originally  pre 
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h  of  exposure  was  so  much  greater,  the  corresponding  losses 
)  pounds  and  35.40  pounds,  or  27.8  per  cent  and  40.6  per 
spectively,  of  the  amount  originally  present.  It  appears 
3  that  the  mere  leaching  action  of  rain  is  not  suflScient  in 

account   for  all   the  losses  which   take   place.     There  is 
factor  here  which  deserves  attention,  namely,  the  action  of 

Remembering  that  lots  4  and  5  were  exposed  during  the 
Donths,  when  the  activity  of  the  lower  organisms  is  intense,  ^  j 

js  clear  why  the  absolute  losses  are  at  times  greater  during  ^  ■'! 

?r  periods.  On  the  other  hand,  lots  1,  2  and  3  were  exposed 
le  period  covered  by  the  months  of  February,  March  and 
I  the  case  of  lot  1,  also.  May  and  part  of  June),  when  the 
if  the  lower  organisms  is  slight.  This  activity  has  a  two- 
t  on  the  manures  under  consideration.  In  the  first  place, 
ing  down  of  the  organic  matter  results  in  the  formation  of 
ubstances,  which  includes  ammonia  and  free  nitrogen.  As 
expected,  the  losses  due  to  this  would  involve  the  organic 
I  the  manure.  In  the  second  place,  the  bacteria,  by  breaking 
i  organic  molecules,  render  a  considerable  portion  of  the 
soluble,  and,  therefore,  subject  to  the  leaching  action  of 
le  mineral  portion  of  the  manure,  not  being  volatile,  cannot 
Lsed  in  quantity  unless  it  is  rendered  soluble,  and  then 
ut  by  the  rain.  The  tables  show  clearly  that  there  was  a 
Qately  greater  loss  of  organic  matter  and  of  nitrogen  during 
:er,  warmer  periods.  In  order  to  bring  this  out  more 
ly,  the  average  daily  losses  in  the  different  lots,  both  solid 
1  and  liquid,  are  tabulated.  It  would  be  expected  that 
fficient  amount  of  rain-fall,  the  soluble  constituents  present 
lanure  «vould  be  washed  out  very  rapidly,   and   that  the  , 

t  losses  would  be  very  gradual  and  comparatively  slight, 
s  it  follows  that  the  solid  and  liquid  portions  combined 
jw  greater  proportionate  losses  during  the  shorter  jx^riods 
lid  be  shown  by  the  solid  manure  alone.  These  losses 
further  increased  by  the  greater  activity  of  the  bacteria  in 
and  liquid  portions,  which,  being  richer  in  moisture  and 
■ganic  substances,  offer  a  more  favorable  medium  for  their 
?nt.  An  examination  of  the  following  tables  will  easily 
se  contentions. 
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Loss  Per  Day  of  Ash. 

LeDgth  of  SoUdtDd 

Bxposure.  8oU<L  LlqaU. 

Lot                                                              D»yB.  lbs.  Ita. 

1 181  .039  SIX! 

2 70  .077  .059 

3 76  -         .048  m 

4 50  .142  m 

6.. 61  .066  .11« 


Loss  Per  Day  of  Orffanio  Matter. 

1 181                  .343  .270 

2 70                   .296  .886 

3 76                  .306  .362 

4. 60                  .728  1.025 

6 61                   .657  .m 


Loss  Per  Day  of  Nitrogren. 

1 181  .008  .016 

2. 70  .010  j018 

3 76  .007  ^18 

4 60  .021  .0S6 

6 61  .017  .052 


Loss  Per  Day  of  Phoephorio  Aoid. 

1 131  .017  .012 

2 70  .008  .006 

3 76  .06  .019 

4 60  .016  .Oi2 

6 61  .016  .021 


Loss  Per  Day  of  Potash. 

1 131  .009  .018 

2 70  .002  .008 

3 76  .009  .014 

4 60  .007  .OM 

6 61  .012  .082 
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The  daily  losses  of  ash  from  the  solid  and  the  solid  and  liquid 

portions  do  not  show  great  differences  until  we  come  to  lots  4  and 

5,  where  the  differences  are  very  considerable.     Thus  the  daily  loss  of 

ash  from  lot  1  is  .039  pounds  in  the  solid,  and  .027  pounds  in  the 

solid  and  liquid,  while  in  lot  4  the  corresponding  losses  are  .142  and 

.285  pounds,  and  in  lot  5  they  are  .066  and  .116  pounds.     To  a 

slighter  extent,  the  same  is  true  of  the  other  constituents.     It  will 

be  noticed,  furthermore,  that  the  daily  losses  from  the  solid  manure 

of  more  volatile  phosphoric  acid  and  potash  are  rather  uniform, 

irrespective  of  the  length  of  the  exposure.     Thus  the  daily  losses  of 

phosphoric  acid  from  lots  1,  3,  4  and  5  are  .017,  .016,  .016  and  .016 

pounds,  respectively.     In  the  case  of  organic  matter  of  the  solid 

manures,  the  daily  losses  from  lots  1,  2,  3,  4  and  5  are  .343,  .295, 

.306,  .728  and  .557  pounds,  respectively.     The  same  is  true  of  the 

nitrogen.     In  all  cases,  the  greatest  average  daily  loss  was  from 

lot  4,  whose  exposure  was  shortest,  and,  with  a  few  exceptions,  the 

smallest  average  daily  loss  secured  in  lot  1,  whose  exposure  was  the 

longest     In  lot  1  there  was  a  greater  daily  loss  of  ash,  organic 

matter  and  phosphoric  acid  from  the  solid  portion  than  there  was 

torn  the  corresponding  solid  and  liquid  portion,  and  a  smaller  daily 

068  of  nitrogen  and  potash  from  the  solid  portion  than  there  was 

from  the  solid  and  liquid  portion  combined. 

Deaoription  of  the  Experiment  Plant. 

A  detailed  description  of  the  experiment  plant  will  be  found  in 
he  report  for  1899,^  but  for  the  sake  of  clearness  the  diagram  of 
he  experiment  is  given  here  again. 

^  N.  J.  Sta.  Bep.,  1899,  pp.  104-106. 
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Diafirram  of  Bxperimei 
BerieB.  /» 

1.  C!heck ^^ 


i  iNiii'l : r  '•  """""^ O 

4 '^^ '■•:';■ 


(luf^  •**  ^*  Manure,  solid,  freeh ^^J 

^  lilfl  lilt  V  i    .  4.  Manure,  solid  and  liquid,  fresh (] 

;;  5.  Manure,  solid,  leached f      j 

6.  Manure,  solid  and  liquid,  leached. ^     j 

|jy^[.5lt  ^-  Nitrate  of  soda,  6  gms. Q 

I    'lff*n«.  I    f    .  8.  Nitrate  of  soda,  10  gms () 

;t   'Iris  ^*  V^' 

9.  Manure,  solid,  fresh ;  nitrate,  5  gms f      \ 

•i     i  'i  '  '  ''^1  ^^'  ^<^^^^  solid,  fresh;  nitrate,  10  gms (      j 

V  til  ^'^ "^t                                                     ^^'  "^BAui^^  solid  and  liquid,  fresh;  nitrate,  ^^-^ 
.;'*I!SI#*4  6  gms. f     J 

.|  12.  Manure,  solid  and  liquid,  fresh;  nitrate,  ^«-^ 

J  i<>  g°«- : C  J 

'fk     ^    *,  13.  Manure,  solid,  leached ;  nitrate,  5  gms [      j 

'  .^.       .   >*  14.  Manure,  solid,  leached ;  nitrate,  10  gms. (       j 

15.  Manure,  solid  and  liquid,  leached ;  nitrate,  ^^-n. 

5  gms. f     J 

16.  Manure,  solid  and  liquid,  leached ;  nitrate,   >^^ 

10  gms :. f    \ 

17.  Sulfate  of  ammonia. (       j 

18.  Dried  blood ^^ 

19.  Manure,  solid,  leached;  sulfate  of  ammo-  ^-^-^ 


nia.. 


20.  Manure,  solid,  leached;  dried  blood /     ^ 
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Solid 

and 

And 

Liquid, 

SoUd.       Liquid. 

Fiesh. 

Leached.  Leached. 

X 

X              X 

86.228 

78.186     77.8«4 

2.101 

4.022      4.727 

12.671 

17.843     17.409 

0.096 

0.008 

0.018 

0.066 

0.029 

0.077 

0.276 

0.469 

0.417 

02.44 

0.418 

0.498 

0,260 

0.191 

0.801 
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Ck>mDoedtion  of  the  Manures  Used. 

The  manures  used  in  the  fail  of  1900  had  the  following  com- 
positions : 


SoUd. 
Freeh. 

i 

Water^ 84.389 

Ash. 2.207 

Organic  matter. 18.464 

Nitrogen,  total 0.367       0.426      0.606       0.607 

"         Boluble  in  water 0.042      0.160      0.037       0.090 

as  niurates..*. ••••••••••••••••  .m......     m.......     •.••.•••.     ......... 

**         as  ammonia..;.... 

"         as  soluble  organic 0.008 

**         as  insoluble  organic. 0.826 

Phosphoric  acid 0.349 

Potash 0.279 


Applioatioit  of  Manii 

The  manures  and  fertilizers  were  applied  on  October  3d,  1900. 
After  careful  weighing,  the  manure  was  thoroughly  incorporated 
with  the  soil  in  the  following  manner:  About  one-half  of  the 
upper  soil  was  first  removed  from  the  cylinder,  the  manure  was 
placed  in  a  tin  pan,  and  a  measured  quantity  of  water  poured  over 
it,  and  stirred  until  the  whole  mass  was  in  a  semi-liquid  state. 
The  contents  of  the  pan  were  then  distributed  uniformly  over  the 
exposed  area,  the  confiistency  of  the  mass  permitting  a  very  even 
distribution.  Such  a  procedure  was  more  satisfactory  than  the  old 
method  of  mixing  the  manure  with  the  soil,  for  in  the  latter  case  the 
manure  was  distributed  in  the  soil  in  Iximps,  in  spite  of  the  care 
taken  to  prevent  this.  After  the  addition  of  the  manure,  the  soil 
that  had  been  removed  was  again  returned  to  the  cylinder  and  the 
fertilizer  was  evenly  distributed  over  the  surface  and  the  soil  stirred. 


Amovnta  Api^lied. 

It  was  the  aim  to  have  the  different  kinds  of  manure  applied  imi- 
formly  in  amoimt  and  slightly  greater  than  would  be  used  in  ordinary 
practice,  and  corresponding  with  that  frequently  used  in  market 

10 


Digiti 


zed  by  Google 


146  XEW  JERSEY  STATE  AGRICULTURAL 


gardening.     The  application  was  in  no  case  so  excessive  as  to  i 
the  condition  different  from  those  obtaining  in  good  farm  practice, 
or  at  the  rate  of  16  tons  per  acre. 

In  the  case  of  nitrogen  in  artificial  forms,  the  nitrates  only  vere 
applied  in  two  different  quantities,  in  the  one  case  5  grams  per 
cylinder,  equivalent  to  160  pounds  per  acre,  which  may  be  regarded 
as  a  medium,  and  in  the  second,  10  grams  per  cylinder,  equivalent  to 
320  pounds  per  acre,  or  a  large  application.  This  was  done  in 
order  that  the  effect  of  denitrification,  if  any,  might  be  more  fully 
studied.  In  the  case  of  ammonia  and  blood,  an  amount  of  nitat)geii 
equivalent  to  that  in  the  larger  quantities  of  nitrate  was  used. 

Th#  Gropfl  Orowa. 

The  crop  grown  on  the  loam  soils  was  wheat,  and  that  was  fol- 
lowed by  timothy.  The  conditions  under  which  the  first  crop  wa* 
grown  were  somewhat  different  than  those  of  the  preceding  yeais. 
The  season  was  longer  and  included  the  winter  months.  Xaturallj. 
the  temperature,  the  moisture  and  the  chemical  and  biological  con- 
ditions being  different,  gave  rise  to  results  not  always  coneoriant 
with  those  of  the  other  seasons.  In  calculating  the  relative  availa- 
bility of  the  various  forms  of  nitrogen,  a  serious  diflSculty  was  en- 
countered, namely,  the  uncertainty  as  to  the  standard  of  comparison. 
The  uniform  yield  from  the  parallel  plots  in  previous  seasons  left 
little  room  for  the  misinterpretation  of  the  results.  It  was  merelv 
neet^ssary  in  most  cases  to  take  the  average  of  the  three  plots  in  any 
one  series,  and  subtracting  from  that  the  average  yield  on  the  blank 
plots,  the  yield  due  to  the  manure  or  fertilizer  alone  was  obtained. 
Thus,  by  subtracting  the  average  yield  of  series  2,  the  yield  due  to 
the  10  grams  of  sodium  nitrate  applied  on  series  8  was  obtained.  It 
was  necessary  to  assume,  of  course,  that  the  amount  of  nitrogen  (h- 
tained  from  the  soil  itself  by  the  crops  on  series  8  was  equal  in  amonn' 
to  the  nitrogen  obtained  from  the  soil  by  the  crops  on  series  2.  wherv 
no  nitrogen  was  applied.  As  a  matter  of  fact,  the  average  amoaDt 
of  nitrogen  withdrawn  from  the  soil  itself  on  series  8  is  nerer 
equal  to,  but  always  greater  than,  the  average  amount  of  ni<Jog»*a 
withdrawn  from  the  soil  on  series  2.  The  reason  for  this  i^ 
evident,  if  we  consider  that  the  soil  nitrogen  becomes  soluble  terr 
gradually,  and  the  thoroughness  with  which  this  soluble  nitrogen 
is  utilized  by  the  growing  crop  depends  on  the  root  development  of 
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the  individual   plants.     It   is   quite   apparent   that   the   plants   on 

series  2  will  grow  but  slowly,  since  the  amount  of  nitrogen  placed 

at  their  disposal   is  very  meagre.     In  consequence  of  this  limited 

.ijrowth,  the  root  development  of  the  plants  will  be  very  limited,  and, 

then*fore,  not  capable  of  appropriating  all  or  most  of  the  nitrogen 

rendered  soluble  in  the  course  of  the  season.     On  the  other  hand, 

the  nitrate  nitrogen  offered  to  the  plants  on  series  8   will   make 

}>ossible  a  good  root  development  and  a  more  thorough  exploitation 

of  the  nitrogen  derived  from  the  soil  itself.     Moreover,  the  sodium 

nitrate  will  exert  a  solvent  action  on  the  soil  humus  over  and  above 

that  exerted  by  the  substances  applied  on  series  2.     Thus  it  will  be 

.<een  that  the  average  amount  of  nitrogen  credited  to  the  nitrate  on 

s(Ties  8  will  partly  consist  of  the  nitrogen  derived  from  the  soil 

in  excess  of  the  average  amount  derived  from  the  soil  of  series  2. 

Since   the   soil   nitrogen   becomes   soluble   but   slowly,   the    amount 

obtained  by  the  growing  crop  will  be  directly  proportional  to  the 

length  of  the  growing  season.     Hence  it  follows  that^  everything 

lieing  equal,   the  amount  of   nitrogen   credited   to   nitrate  will   be 

greater  for  the  long  season  than  it  would  be  for  the  short  season. 

With  these  facts  in  mind,  it  will  be  easier  to  understand  the  data 

pn»sonteil  in  the  following  tables,  and  also  to  account  for  apparently 

striking  differences.     Meanwhile,  it  should  be  added  here  that  soil 

analyses  of  our  other  series,  similarly  treated,  show  that  the  soil  of 

series  8  is  actually  poorer  in  nitrogen  than  is  the  soil  of  series  2. 

The  claim  of  practical  people  that  nitrates  often  exhaust  the  soil  is 

thus  not  without  foundation,  for  it  has  been  shown  that,  starting  with 

any  given  soil  and  cropping  it  for  a  series  of  years  with  application 

of  nitrate,  this  soil   will  contain  less  nitrogen  at  the  end  of  that 

[M^riod  than  a  similar  soil  cropjjed  without  any  applications  of  nitro- 

f^enous  manures   whatsoever.     While   this   is   in  the   main   true,   it 

:lot*s   not  at  all  detract  from  the  value  of  nitrate  as  a  source  of 

nitrogen.     Wagner   says,   with    much   justice,    that   such   action   of 

litrate  speaks  in  its  favor  rather  than  against  it.     After  all,  it  is 

he  object  of  the  farmer  to  sell  his  soil  nitrogen  at  as  profitable  a 

>rice  as  he  can  secure,  and  it  is  important  that  he  shall  be  able  to 

calculate  with  a  reasonable  amount  of   certainty   just  how   much 

iitrogen  his  soil   will  yield   to  the   growing  crop   within  a  given 

ijne.     The  solubility  of  nitrate  renders  it  immediately  available  to 

he  crop,  and  besides,  it  also  helps  the  farmer  to  exploit  his  slowly 

vailable  capital,  the  nitrogen  of  the  humus.     The  modern  practice  of 
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manuring  the  crop  rather  than  the  soU  is 
sure,  there  are  other  things  to  be  considered 
of  a  soil  with  applications  of  nitrogen  sali 
nitrogen,  leads  to  a  gradual  but  steady  decre; 
of  the  soil.  Its  physical  properties  bee 
siderably,  and  these  changes  are  more  often  1 
fanner.  In  experimental  work,  a  factor  i 
ders  it  more  difficult  to  interpret  the  data 
fanner  has  it  in  his  power  to  employ  mea 
this  tendency  and  will  replace  the  organic 
to  the  experimenter,  he  must  make  proper 
liis  results  from  the  soils  variously  treated. 

In  view  of  the  lack  of  agreement  in  the 
of  series,  it  was  deemed  best  to  present  the  ( 
iind  to  present  also  the  conclusions  which  o 
the  most  plausible  under  the  conditions  of 
.<ame  time,  the  other  side  is  also  presented, 
i'sted  may  decide  for  themselves. 

One  hundred  grains  of  wheat  were  plar 
October  4th,  1900.  One-quarter  of  the  niti 
was  applied  in  the  fall;  all  of  the  remain] 
responding  cylinders  on  April  11th,  1901,  al' 
on  cylinders  7,  9,  11,  13  and  15  on  April  ] 
remaining  nitrate  on  cylinders  8,  10,  12,  14 
On  May  2d,  1901,  the  portions  of  nitrate 
plied  on  cylinders  8,  10,  12,  14  and  16. 
applied  in  the  fall  in  the  manner  alreai 
germinated  satisfactorily  and  the  plants  : 
May  1st  a  measurement  of  the  plants  in 
undertaken,  and  showed  that  the  plants  on 
more  thrifty  than  those  on  series  1;  the  ] 
were  taller  than  those  on  series  5  and  6; 
parent  at  that  time  between  7  and  8 ;  the  ] 
taller  than  those  in  9  and  10,  and  in  all  i 
13,  14,  15  and  16;  17  and  18  were  about  the 
to  both,  with  20  more  advanced  than  19. 
on  July  3d,  1901,  and  analyzed  in  the  h 
straw  being  determined  separately. 
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Tke  RMidts  of  tho  Whoat  Exporiment,  190L 

accompanying   table   shows   the   actual   dry   matter   both   in 

aw    and    the    grain    from    each    scries,    the    percentage    of 

1  found,  the  gain  in  nitrogen  due  to  the  materials  added, 

\  percentage  of  the  applied  nitrogen  recovered.     In  all  cases 

gains  in  the  different  series  are  derived  by  subtracting  the 

gain  obtained  on  series  2,  upon  which  minerals  only  were 

,  from  the  average  gain  on  that  particular  series. 

application  of  nitrogen  resulted  in  ever}'  case  in  a  gain  of 

tter  over  the  series  where  none  was  applied.     This  corresponds 

e  experience  of  the  other  seasons.     The  average  amounts  of 

tter  and  nitrogen  from  series  1,  where  nothing  was  applied, 

lewhat  less  than  those  from  series  2,  where  minerals  only 

)plied.     This  indicates  that  the  soil  on  series  1  is  not  only 

available  nitrogen,  but  also  deficient  in  one  or  more  of  the 

constituents.      A    comparative   study   of   the   yields   from 

and  2  was  presented  in  the  report  of  1901,  and  the  data 

3d  here  can  be  compared  with  those  already  given. 

as  already  stated,  the  seasonal  conditions  for  this  crop  were 

t  from  those  under  which  the  other  crops  were  grown,  and 

ying  the  results  obtained  these  facts  should  be  borne  in  mind. 
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TABLE  I. 
Results  of  the  TVlieat  Experiment,  190L 


PCS 


Ic 
Ic 

•{b 

6-1  B 

cIb 

■{I 

sIb 

Ic 

9-^  B 

Ic 


10 

'it 
'it 
"{I 

lb\  B 

Ic 

16^  B 

Ic 

n\  b 
Ic 

'it 

»{ 


gma. 


8.95 


8.99 


bL 
c . 

f  a| 

20-^  B  . 

Icl. 


4.02 


8.88 


0.78 


1.&6 


4. 78 


6. BO 


4.77 


&.&4 


4.80 


4.66 


5.48 


1.62 


1.55 


6.61 


6.67 


gms. 
35.5 
27.8 
49.6 

40.2 
89.6 
65.8 

94.8 
121.8 
99.8 

99.4 

m.8 

101.6 

90.7 
129.2 

97.4 

87.1 
76.0 
124.7 

82.1 
118.8 
69.6 

129.2 
121.4 
119.6 

1S4.0 
152.4 
180. 0 

164.9 
196.6 

181.6 

144.6 
190.7 

126.0 

162.0 
167.9 
187.7 

121.1 
126.8 
136.4 

148.4 
171.0 
163.9 

126.1 

126.8 
95.6 

171.6 
175.8 
186.6 

108.8 
120.6 
96.0 

102.8 
94.4 
166.6 

145.2 
149.6 
156.8 

108.8 
122.4 
117.6 


£5 


1.727 
1.878 
1.727 

1.709 
1.786 
1.649 

1.678 
1.493 
1.606 


555 


gms. 
0.618 
0.621 
0.856 

0.687 
0.707 
1.019 

1.496 
1.818 
1.496 


1.628  1.519 
1.624  1.849 
1.504    1.627 


1.618 
1.69U 

1.648 


1.877 
2.183 
1.608 


1.647  1.847 
1.659  1.261 
1.585    1.976 


1.494 
1.579 
1.618 

1.606 
1.694 
1.697 

1.496 
1.696 
l.< 


1.227 
1.868 
1.052 

2.077 
2.057 

1.908 

2.006 
2.688 
2.079 


1.660  2.401 
1.866  8.669 
1.607    2.917 


1.570 
1.764 
1.688 

1.661 
1.656 
1.772 

1.606 
1.657 
1.712 

1.602; 
1.783 
1.661 

1.504 
1.6C8 
1.573 

1.622 
1.762 
1.496 

1.615 
1.628 

1.438 

1.617 
1.692 
1.617 

1.636 
1.618 
1.670 

1.572 

1.585 
1.637 


2.270 
8.364 
1.979 

2. 513 
2.779 
2.440 

1.944 
2.086 
2.318 

2.377 
2.963 

2.556 


gms. 
66.1 
46.4 
76.4 

67.3 
62.7 
112.4 

180.8 
196.8 
171.7 

191.6 
220.9 

187.8 

168.6 
196.6 
165.8 

148.4 
118.9 
209.8 

144.5 
199.6 
118.4 

210.0 
209.6 

197.6 

238.8 
266.0 
217.4 

257.6 
297.3 
290.1 

268.8 
3C0.7 
223.0 

269.2 
289.2 
286.6 

209.4 
216.4 
210.0 

252.0 
263.4 
238.0 


1.8971  201.6 
2.183  207.4 
1.504    169.1 


2.783 
3.089 
2.C42 

1.757 
1.962 
1.380 

1.662 
1.597 
2.626 

2.375 

2.411 
2,610 

1,710 

1.879 
1.926 


276.9 
281.7 
236.1 

189,9 
179.6 
161.6 

173.3 
145.0 
125.0 

243.8 
237.0 
238,9 

190.7 
205.4 
206.0 


& 

a 

a 

!z;a 


1i 

0.402 
0.874 
0,272 

0.299 
0.296 
0.242 

0.337 
0,814 
0.815 

0.289 
0.822 
0,286 

0.250 
0.226 
0.226 

0.241 
0.268 
0.284 

0.222 
0.2S4 
0.242 

0.298 
0.260 
0.240 

0.242 
0.255 
0.226 

0.250 
0.274 

0.:^ 

0.274 
0.264 
0.264 

0.236 
0.264 
0.822 

0.288 
0.272 
0.267 

0.242 
0.269 
0.286 

0.240 
0.268 
0.260 

0.255 
0.264 
0.268 

0.252 
0.284 
0.250 

0.; 

0.249 
0.264 

0.285 
0.291 

0.250 

0.244 
0.233 
0.239 


d 

a 

I- 

S5  o 


gms, 
U.222 
0.174 
0.205 

0.171 
0.186 
0.272 

0.608 
0.616 
0.541 

0.654 
0.711 
0.637 

0.409 
0.444 
0,872 

0.846 
0,807 
0.490 
0.321 
0,467 
0,287 

0.626 
0,646 
0.474 

0.678 
0.678 
0.491 

0.644 
0.815 
0.606 

0.787 
0.794 
0.689 

0.6S8 
0.763 
0.923 

0.4 

0.589 
0.661 

0.614 
0.709 
0,728 

0.484 

0.586 
0.440 

0.706 
0.744 
0.609 

0.479 
0.420 
0.404 

0.414 
0.861 
0.818 

0.678 
0.690 
0.697 

0.466 
0.479 
0.492 


TOTAL  CKOP. 


It 


gms. 
90.6 
74,2 

124.9 

97.6 
102.8 
178.2 

275,1 
818.1 
271,0 

291.0 
342.2 
289.8 

254.8 
825.7 
262.7 

280.5 
194.9 
884.0 

226.6 
817.9 
187.9 


B 
g  . 

ri 


il 


0,922 
0.987 
0.848 

0.880 
0.873 
0.724 

0.765 
0.765 
0,751 

0.712 
0.748 
0,713 

0.702 
0,807 
0,714 

0,784 
0.80S 
0.787 

0.692 
0.785 
0.718 


889.2  0.797 
SSl.Oi  0.786 
817,11  0.751 

872.8;  0.693 
418.4  0.779 
847.4   0.740 

412.4'  0.738 
493.9  0.908 
471, 6|  0.747 

418.4 
491.4 
848.0 

431.2 
467,1 
424.8 

880.6 
342.2 
346,4 

400.4 
434.4 
891.9 

827.7 
834.2 
264.7 

448.5 
457.0 
872.6 

298.7 
300.0 
267.6 

276.1 
249.4 
291,5 

889.0 
386.6 
895,2 

299.6 
327.8 
828.6 


gms. 
U-835 
0.695 
1.060 

0.858 
0.898 
•1.291 

2.104 
2.484 
2.086 

2. 073 
2.560 
2.064 

1.786 
2.627 
1-876 
1,698 
1.668 
2.466 

1.548 
2.885 
1.839 

2.703 
2.602 
2.382 

2.583 
8.261 
2.670 

3.045  2.169 
4.484  •3.608 
3.622    2.616 


gma. 


0.876 

1.228 
1.568 
1.160 

1.197 
1.684 
1.1&8 

0.910 
•1.751 
0.999 

0.817 
0.692 
•1.590 

0.672 
•1.469 
0.468 
1.827 
1.726 
1.606 

1.707 
•2.885 
1.694 


8.007 
4.158 
2.668 

8.146 
8.642 
8.868 

2.547 
2.674 

2,879 

2.991 
8.672 
3.284 

2.381 

2.568 
1.944 


2.181 

•8.282 

1.692 

2.270 
2.666 
2.487 

1.671 
1.798 
2.008 

2.116 
2.796 
2.358 
1,506 
1.692 
1.068 


8.489  2.613 
8.833  2.9S7 
2.661  •I. 775 


2.236 
2.882 
1.784 

2,076 
1.958 
2.844 

2.948 

3.101 
8.207 

2.175 
2.858 
2,417 


!•! 


^        gel 


ii 


W  > 


<a<   <i* 


Sl.l 
89 .4 
29.4 

"lii 

"15 

30. Ol. ...«_— 
42. 2j  84.01  399 
29.8; ' 

43. «| 

2l.ll !- 

17.81    28.6) 
41.0^ > 

8«.2l 
187. li 

69.4. 


SO.t    S.7 


m 


110.9 


117.9. 
1U.4 

97.2. 

86. li. 
50.4; 
85.8'. 

39.4|. 
65.6 

48.1. 

44.7|. 
68.8| 

85.6. 

4L0j. 

48.1 
44.9. 

84.8. 
87.6! 

41.71. 

S8.0. 
50.2| 
42.S. 

sa.sl. 

86.8 

22.91. 

48. ll. 
64.5, 
82.7] 

84.0 
S8.0 
M.O 


m 


108.9 


ffi 


40.7    «.7 

'SloI'Tu 


88.6 

'S5 


15 


1.860 

1.606 
•0.908 

1.200     77.4 

1.082     69.8 

•1.968   127.0 


2.072 

2.^6 
2.881 

1.299 
1.482 
1.511 


M.7 

89,4 
41.8 

33.8 
26.e 


n.si  8U 

'"9r4,"n> 


^\^ 


*  Not  included  In  the  ayerage. 
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TABLB  A. 
Average  Amoimt  of  Dry  Matter  In  Crop,  1901. 

ATera^  of  Two  Marked  with  an  *. 


Grail 
31.1 

1. 
gr.» 

«  » 
«<  ♦ 

«  » 
it  « 
f« 
«  » 

tl  * 
« 

u 

u  » 

«  • 

ATe] 

« 
u 

(C 

<« 
« 
(1 
«< 
tt 
u 
tt 

(C 

« 
tt 
ft 

it 

<f 
It 
tt 

Bwim. 
1  

Straw. 
,    60.7  gr.» 

Series. 

1 

2   

8 

4 

6 

Proportion  of 
Grain  to  Straw. 
1:1.63 

39.9 

97.0 

100.4 

94.0 

8 

4 

6 

6 

7 

8 

9 

60.0    "* 

176.0    "* 

189.7    "  * 

164.4    "  * 

131.1    "  * 

131.4   "* 

2064   « 

228.1    "  * 

1:1.60 

1:1.81 

, 1:1:89 

1:1.75 

815 

76.7 

1234 

6 

7 

8 

1:1.61 

..  ..  1:1.74 
, 1:1.66 

132.0 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

iO 

1:1.73 

168.2 
184.8 

10 

11 

273.8    *«* 

, 246.9    "  * 

1:1.63 

1:1.78 

156.9 

12. 

281.7    " 

1:1.81 

127.4 

13 

211.9    " 

1:1.66 

151.1 

14 

246.0    "  * 

1:1.62 

126.4 
173.4 

16 

16 

204.6    "* 

279.3    "  * 

1:1.62 

1:1.61 

114.6 
98.6 

17 

18 , 

184.7    •'* 

169.1    "  * 

1:1.62 

1:1.61 

160.3 
120.0 

19 

20 V 

239.9    " 

205.7    «  « 

1:1.69 

1:1.71 

87.6 

1 , 68-9  ffr. 

1:1.56 

48.5 

2 

776  ** 

1:1.69 

106.3 

8 

182.8  " 

1:1.73 

107.4 

4 

200.1  " 

1:1.86 

105.7 
96.9 

6 

6 

176.1  •* 

167.2  " 

1:1.66 
1:1.64 

89.9 
123.4 

7 

8 

164.2  " 

206.4  " 

1:1.72 
1:1.66 

138.8 

9 

241.1  " 

1:1.74 

177.7 

10 

281.6  " 

1:1.69 

168.1 

11 

264  2  •* 

1:1.72 

166.9 
127.4 
167.8 

12 

13 

14 

281.7  " 

211.9  " 

261.1  " 

1:1.81 
1:1.66 
1:1.59 

116.2 
161.1 
108.4 

16 

16 

17 

192.7  " 

264.9  " 

177.0  " 

1:1.66 
1:1.64 
1:1.63 

121.2 

18 

147.8  " 

1:1.22 

150.3 
116.3 

19 

20 

239.9  " 

200.7  " 

1:169 
1:1.81 
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The  figures  show  that  more  dry  matter,  both  as  grain  and  straw, 
were  produced  on  2  than  there  was  on  1.  While  more  dry  matter 
was  produced  on  4,  where  solid  and  liquid  fresh  was  applied,  thaa 
there  was  on  3,  where  solid  fresh  alone  was  applied,  there  was  a 
greater  yield  of  dry  matter,  both  as  grain  and  straw,  on  5,  wiiere 
solid  leached  waa  applied,  than  there  was  on  6,  where  soUd  and 
liquid  leached  was  applied.  Similarly,  there  was  a  greater  yield  of 
dry  matter  from  series  8,  10,  12,  14  and  16  than  there  was  from  the 
corresponding  odd  series  of  7,  9,  11,  13  and  15.  This  is  as  should  be 
expected,  for  each  of  the  five  even  series  received  5  grams  more  of 
sodium  nitrate  than  the  preceding  odd  series.  The  results  are  not 
at  all  equivocal,  and  show  that  where  greater  absolute  amount 
of  nitrogen  were  applied,  greater  absolute  amounts  of  dry  mat- 
ter were  harvested,  and  that  without  exception.  The  nitrogen 
applied  in  the  form  of  ammonia,  both  alone  or  together,  with  solid 
leached  manure,  gave  greater  returns  of  dry  matter  than  was  pro- 
duced on  the  corresponding  series,  where  the  nitrogen  was  applied 
as  dried  blood.  Similarly,  the  double  quantity  of  nitrate  nitrogen, 
alone  as  well  as  together  with  solid  manure  leached,  gave  greater  re- 
turns of  dry  matter  than  the  corresponding,  where  ammonia  nitrogen 
was  used. 

The  proportion  of  the  grain  to  the  straw  seems  to  be  fairly 
constant.  In  3  and  4  there  is  a  wider  ratio  than  in  the  other 
cases,  indicating  that  there  was  some  forcing  action  and  more  rank 
growth.  It  appears,  also,  that  in  most  cases  there  is  a  narrower 
ratio  where  the  double  quantity  of  nitrate  was  used  as  against  the 
single  portion.  The  solid  manure  fresh  shows  a  narrower  ratio 
than  the  solid  and  liquid  fresh,  when  used  either  with  the  single  or 
double  quantity  of  nitrate,  or  when  used  alone.  The  solid  leached 
shows  a  wider  ratio  than  the  solid  and  liquid  leached,  either  when 
used  alone  or  with  the  single  or  double  quantity  of  nitrate.  The 
fresh  manures,  both  solid  and  solid  and  liquid,  show,  with  hardly  an 
exception,  a  wider  ratio  than  the  leached  manures.  In  other 
words,  in  every  pound  of  dry  matter  produced  on  the  series  where 
the  leached  manures  were  applied,  there  is  more  grain  than  there  i« 
in  a  similar  quantity  of  dry  matter  obtained  from  the  series  where 
the  fresh  manures  were  used.  But  the  absolute  quantity  of  diy 
matter  was  greater,  on  the  average,  on  the  series  where  the  fresh 
manures  were  used. 
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)  Average 

OiAln. 

1^1  % 

1.76  " 

1.64  " 

1.62  « 

1.63  « 

169  " 

1.60  •' 

l.«3  " 

1.66  " 

1.68  " 

1.68  " 

1.66  " 

1.66  " 

1.63  " 

1JS6  " 

1.69  " 

1.62  " 

1.66  " 

1.64  « 

1.68  " 


TABLB  B. 
Per  Cent,  of  Nltroflren  in 

AT«raife  of  Two  M»rk«d  with  i 

Series.  Straw. 

.»  1 .39  %* 

*  2 30  «  * 

*  8 33  "  • 

*  4 .29  "  * 

*  6 24  "  * 

*  6 26  "  * 

*  7 23  «  * 

8 27  « 

*  9 23  "  * 

*  10 23  «  ♦ 

*  11... 27  "  * 

12 .27  - 

13 28  •* 

*  14 26  "  * 

*  16 .26  «•  * 

*  16 26  "  * 

*  17 24  «  * 

*  18 24  "  * 

19 .26  " 

*  20 i54  "  * 


the  Dry  Matter. 

Seriei.  Total  Crop. 

l.« 93  ?&.* 

2. 83  "  * 

3.... 76  «  * 

4. .71  «  * 

6 71  "  * 

6 77  "  * 

7 .69  "  * 

8 .78  " 

9 72  "  * 

10 .76  «  * 

11 73  "  * 

12 77  " 

13 79  *' 

14. 79  "  * 

16 .76  "  » 

16 81  "  * 

17 77  "  * 

18 77  •*  * 

19 79  " 

20. 78  «  * 


The  Average  Per  Cent,  of  Nitrogen. 

ATonis*  o'  Throe. 


Grain. 

.  1.76  % 

.  1.66  " 

.  1.62  " 

.  IM  " 

.  1.69  " 

.  1.69  « 

.  1.64  " 

.  1.63  " 

.  1.60  « 

.  1.68  " 

.  1.66  " 

.  1.66  " 

.  1.66  " 

1.67  " 

.  IM  " 

.  1.64  « 

1.67  « 
.  1.69  « 

1.64  " 

1.68  ** 


Seriee. 

1.... 

2 

3...., 

4 

6 

6 

7 

8 

9 

'  10..... 

11 

12..... 
13...., 
14..... 

16 

16 

17 

18 

19 


Straw. 

Seriee. 

Total  Crop. 

.34  J6. 
.27  « 

1 

88  % 

2 

•  ..*•••      .vrw     /w 

80  " 

.32  « 

3. 

.76  " 

.30  « 

4. 

73  " 

.23  " 

6 

.74  *• 

.24  « 

6 

76  " 

.23  " 

7 

71  « 

.27  •' 

o..«««» 

78  « 

.24  « 

9 

74  « 

.24  ** 

10 

QA    « 

.27  " 

11 

78  « 

.27  " 

12...... 

77   « 

.28  " 

13 

79  " 

.27  " 

14 

.81  « 

.26  " 

16 

74  " 

.26  " 

16 

78  " 

.24  « 

17 

76  « 

.26  " 

18 

QA     U 

.26  " 

19 

79  « 

.23  " 

20 

73  « 
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The  above  table  shows  that  the  dry  matter  of  series  1  i?  con- 
siderably richer  in  nitrogen  than  the  dry  matter  from  any  of  the 
other  series,  although  the  absolute  amount  of  nitrogen  produced  from 
series  1  is  very  small.  Comparing  the  solid  manure  fre^h,  and  the 
solid  and  liquid  fresh,  we  find  that  the  former  has  produced  drs 
matter  relatively  richer  in  nitrogen  than  the  latter. 

In  the  case  of  5  and  6,  where  solid  leached  and  solid  and  liquid 
leached  were  used  respectively,  the  relation  is  reversed,  the  latter 
showing  a  proportionately  higher  content  of  nitrogen  in  its  dry 
matter.  Series  8,  with  the  double  quantity  of  nitrate,  has  produced 
dry  matter  relatively  richer  in  nitrogen  than  series  T,  where  the 
single  portion  was  used.  These  relations  hold  good  throughout  iht- 
even  series,  10,  12,  14  and  16,  with  the  double  portion  of  nitrate  and 
the  corresponding  manures,  showing,  in  practically  ever}'  case,  a 
proportionately  higher  content  of  nitrogen  in  their  dry  matter  than 
is  true  of  the  odd  series,  9,  11,  13  and  15,  where  the  single  quantitj 
of  nitrate  and  the  corresponding  manures  were  used.  These  re- 
marks apply  to  the  first  of  the  two  tables,  where  the  average  of  two 
only  was  taken  in  most  cases.  Nevertheless,  they  can  be  applied  in 
a  general  way,  also,  to  the  second  table. 
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TABLB  O. 
Average  Amount  of  Nitrofiren  in  Crop,  1901. 

Averaife  of  Two  Marked  with  mn  *. 

Proportion  of 

Series.                         Grain.                Straw.  Total  Crop.         Gra<n  to  Straw. 

1 .667  gr.*          .198  gr.*  .766  gr.*  1:  .85 

2 697  "  *         .178  "  *  •  .876  «  *  1:  .28 

8 1.496  "  *         .674  **  *  2.070  «  *  1:  .38 

4 1.628  "  *          .646  "  *  2.068  "  *  1:  .36 

5 1.440  «  ♦         .390  «  *  1.830  "  *  1:  .27 

6..... 1.304  «  *          .326  "  »  1.630  •*  *  1:  .26 

7 1.139  "  *          .304  «  *  1.443  «  *  1:  .27 

8 2.014  "             UW8  •*  2.662  «  1:  .27 

9 2.042  "  ♦         .634  "  *  2.676  "  *  1:  .26 

10 2.669  "  *          .624  "  *  3.283  «  *  1:  .23 

11 2.124  "  *          .663  "  *  2.787  "  *  1:  .32 

12 2.674  "             .773  "  3.360  "  1:  .80 

13 2.116  "             .684  "  2.700  "  1;  .28 

14 2.466  "  *          .646  •'  *  3.112  «  »  1:  .26 

16 1.966  "  *         .609  «  *  2.474  "  *  1:  .26 

16 2.936  "  *         .726  «  *  3.661  "  ♦  1:  .26 

17 1.869  "  *          .449  "  *  2.309  "  *  1:  .24 

18 1.629  "  *          .387  "  *  2.017  «  ♦  1:  .24 

19 2.466  "             .620  «  3.086  «  1:  .26 

20 1.902  «  *         .486  "  *  2.387  "  *  1:  .26 


Avera^re  Amount  of  Hitroffen  in  Orop. 

ATemi^e  of  Three. 

Proportion  of 

Serlei.                         Grain.  Straw.               Total  Crop.      Grain  to  Straw. 

1 663  gr.  .200  gr.               .863  gr.  1:  .32 

2 804  "  .209  «  1.014  «  1:  .26 

8 1.608  "  .688  «  2.191  "  1:  .37 

4... 1.632  "  .601  «  2.232  "  1:  .37 

6 1.688  "  .408  "  2.096  "  1:  .24 

6 1.628  "  .381  «  1.909  "  1:  .26 

7 1.382  "  '    .368  "  1.741   «  1:  .26 

8 2.014  "  MS  "  2.662  "  1:  .27 

9 2.222  "  .682  «  2.806  "  1:  .26 

10 2.996  "  .688  "  3.684  «  1:  .23 

11 2MS  "  .707  "  3.244  "  1:  .28 

12 ^ 2.674  "  .773  "  3.360  "  1:  .30 

13 2.116  ••  .684  "  2.700  "  1:  .28 

14... 2.632  "  .667  "  3.299  "  1:  .26 

16 1.811  "  .486  «  2.298  «  1:  .27 

16 2.638  "  .686  "  3.328  "  1:  .26 

17... 1.699  •*  .434  "  2.134  "  1:  .26 

18 1.928  «  .364  "  2.293  "  1:  .19 

19 2.466  "  .620  «  3.086    '  1:  .26 

20 1.838  "  .479  "  2.313  "  1:  .26 
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The  above  tabulations  show  the  average  amount  of  nitrogen  in 
the  grain  from  each  series,  the  average  amount  of  nitrogen  in  tiie 
straw  from  each  series,  the  average  total  amount  of  nitn^n  from 
each  series,  and  the  proportion  of  the  nitrogen  in  the  grain  and  straw 
of  each  series.  From  Table  A  it  can  be  seen  that  the  yield  of  dir 
matter  in  the  straw  was  greater  than  the  yield  of  dry  matter  in  the 
grain.  On  the  other  hand.  Tables  B  and  C  show  that  both  relatiTely 
and  absolutely  a  greater  amount  of  nitrogen  was  obtained  in  the 
grain  than  there  was  in  the  straw.  While  but  few  grains  were  pro- 
duced on  series  1,  nevertheless,  these  were  well  formed.  The  ratio 
■of  grain  to  straw  is  somewhat  wider  here  than  in  most  of  the  othff 
cases,  but  is  not  as  wide  as  it  is  in  series  3  and  4.  The  db&Axie 
amount  of  nitrogen,  both  in  the  grain  and  in  the  straw,  is  greater  on 
-series  2  than  it  is  on  series  1.  An  explanation  of  these  difference? 
was  attempted  in  the  Report  for  1901.  It  is  sufficient  to  state  here 
that  the  minerals  applied  on  series  2  help  to  make  soluble  the  inen 
soil  nitrogen,  and  for  this  reason  the  crop  on  this  series  finds  mort 
nitrogen  available  than  does  the  crop  on  series  1,  where  nothing  i? 
applied.  Moreover,  it  is  very  probable  that  on  series  1  there  is  lii 
•of  one  or  more  of  the  mineral  constituents.  The  absolute  amount 
of  nitrogen  obtained  from  series  3  and  4  are  about  equal,  showing 
that  through  the  longer  season  of  growth  the  solid  manure  fre^ 
furnished  as  much  nitrogen  as  the  solid  and  liquid  fresh.  Howerer. 
there  was  obtained  somewhat  more  nitrogen  in  the  grain  and  sane- 
what  less  nitrogen  in  the  straw  on  series  4  than  there  was  on  eerier 
3.  Series  5  and  6,  where  the  leached  manures  were  applied,  gare  a 
smaller  yield  of  nitrogen  than  the  fresh  manures  on  series  3  and  4. 
The  solid  manure  leached  on  series  5  gave  a  greater  return  of  nitrogai. 
both  in  the  grain  and  in  the  straw,  than  the  solid  and  liquid  leachri 
on  series  6.  As  would  be  expected,  there  was  a  greater  return  of 
nitrogen  from  series  8,  where  10  grams  of  sodium  nitrate  wei? 
applied,  than  there  was  from  series  7,  where  only  5  grams  of  sodium 
nitrate  were  applied.  In  series  8,  10,  12,  14  and  16,  where  It' 
grams  of  sodium  nitrate  were  applied,  together  with  the  corresp<»din|: 
manures,  there  was  a  greater  return  of  nitrogen  than '  there  «> 
from  the  odd  series,  7,  9,  11,  13  and  15,  where  only  5  grams  of 
sodium  nitrate  were  applied,  together  with  the  corresp(mdin^ 
manures.  In  series  9,  with  the  solid  manure  fresh  and  5  grams  of 
:sodium  nitrate,  there  was  a  slightly  greater  return  than  there  wa^ 
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from  genes  11,  where  the  same  amount  of  nitrogen  was  applied  in 
the  form  of  solid  and  liquid  manure  fresh,  together  with  the  5 
grams  of  sodium  nitrate.  The  same  is  true  of  10  and  12,  to  each  of" 
which  10  grams  of  sodium  nitrate  were  applied,  besides  the  manure, 
which  was  solid  fresh  in  10  and  solid  and  liquid  fresh  in  series  12. 
This  would  indicate  that  more  nitrogen  was  obtained  by  the  crop 
from  the  solid  manure  alone  than  there  was  from  the  solid  and 
liquid  when  applied  together.  In  series  13  a  greater  amount  of 
nitrogen  was  returned  in  the  crop  than  there  was  on  series  15,  showing 
in  this  case  the  superiority  of  the  solid  leached  over  the  solid  and 
liquid  leached.  On  the  other  hand,  a  greater  amount  of  nitrogen 
was  returned  from  series  16  than  there  was  from  series  14,  which- 
is  in  favor  of  the  solid  and  liquid  leached.  On  the  whole,  the  fresh 
manures  have  returned  greater  amounts  of  nitrogen  in  the  crop  than 
was  returned  by  the  leached  manures.  This  is  in  accord  with  pre- 
vious experience,  and  shows  the  greater  availability  of  the  fresh 
manures.  The  nitrogen  in  ammonium  sulphate  made  greater  returns 
in  the  crop,  when  used  either  alone  or  together  with  solid  leached, 
than  was  returned  by  the  corresponding  series  where  dried  blood  was 
used.  The  proportion  of  the  nitrogen  in  the  grain  to  that  in  the 
straw  is,  on  the  whole,  rather  constant.  The  fresh  manures,  where 
used  alone,  caused  a  more  rank  growth,  and  as  a  result  there  was 
more  straw  and  more  nitrogen  in  the  straw  in  proportion  to  the 
grain  on  those  series.  Series  5,  6,  7,  8,  9,  13,  14,  15,  16,  19  and  20 
show  about  the  same  proportion  of  nitrogen  in  grain  and  straw.  In 
series  11  and  12,  with  the  double  quantity  of  nitrate  and  the  corre- 
sponding fyesh  manures,  there  was  a  more  rank  growth  and  a  wider 
proportion.  In  series  9,  17  and  18  the  proportion  was  narrower,, 
particularly  in  series  9. 

THB   AVAILABILITY    OF    THE   NTTROGBN    IN    THB    SOLID 
AND  IN  THB  SOLID  AND  LIQUID  MANUBB,  FBB8H. 

In  determining  the  availability  of  the  different  substances  ap- 
plied, it  is  necessary,  of  course,  to  use  a  standard  of  comparison. 
In  these  experiments  the  amount  of  nitrogen  recovered  from  series  8 
is  taken  as  the  standard  of  comparison,  with  the  value  of  100,  and  the 
amounts  recovered  from  the  other  soils  are  measured  according  to  this 
scale.    The  interpretation  of  the  data  obtained  this  year  presents 
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greater  difficulties  than  were  met  with  eitli" 
for  the  conditions  of  growth  were  different 
place,  the  character  of  the  season  was  differed 
planted  in  Oetolxjr  and  the  crop  harvested 
.  During  the  winter  a  number  of  cylinders  h 

masses  of  ice  and  snow,  which  undoubtedly  ii 
♦II 11^^''^    \\  YoT  this  reason  it  lK»comes  necessary  to  dis 

whose  yields  looked  suspicious.     In  Table  D 

recovered  from  the  different  cylinders.     Cc 

averages  of  three  from  each  series,  column  2 

the  suspicious  cases  have  been  eliminated,  ( 

recovery  according  to  column  2,  and  column 

gen,  not  recovered,  also  according  to  column 

here  in  order  to  enable  the  reader  to  judge 

tiirlt  **  ♦  ^^^  deductions  have  been  warranted. 

*  ||S    *    •  It  will  be  noticed  that  unlike  the  yields 

t  ^*'ill  *•    .     <    •  vield  from  the  solid  fresh,  and  the  vield  fr 

4   if  111  ^  fresh,  on  series  3  and  4,  respectively,  do  nc 

^  !^H|1^  other  hand,  in  the  other  seasons  the  solid  a 

r.    ?^i!'    '.  taken   together,    show^ed   marked   superiorit} 

,  ;^[||»'  ^*  alone.*     Thus  there  was  recovered  in  the  wl 

'  ■■      ..  i*  the  solid  manure  fresh,  and  29.9  per  cent,  fi 

.  fresh,  amounts  practically  identical.     In  thi 

.J  responding  figures  were  8.3  per  cent,  and  40. 

J  and  in  the  oat  crop  of  1900  the  corresponi 

i    1      Ij    •  per  cent,  and  30.60  per  cent.,  respectively.     '^ 

,.Jj     '  *  that  through  the  long  season  the  solid  mai 

-       •'  efficacious  as  the  solid  and  liquid  fresh. 


THE    AVAILABILITY   OP   THE    NITROC 
AND  IN  THE  SOLID  AND  LIQTTl 

In  fonnor  sejisons  the  recovery  from  th( 
was  much  less  than  that  from  the  solid  an< 
in  1899  the  figures  were  8.4  per  cent  for  the 
per  cent,  for  the  solid  and  liquid  leached 
were  7.38  and  22.06  per  cent.,  respectivel}'. 


<^See  N.  J.  6ta.  Rep.,  1901,  p.  164. 
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was  23.7  per  cent,  for  the  solid  leached,  and  19.4  per  cent, 
solid  and  liquid  leached,  showing,  if  anything,  in  favor  of 
i   leached.     It  will  be  noticed  that  the  solid  fresh  proved 

to  the  solid  leached,  and  the  «olid  and  liquid  fresh  superior 
did  and  liquid  leached.  Also,  in  this  case,  the  longer  season 
th  lias  enabled  the  crop  to  obtain  a  greater  proportion  of 
ly-available  nitrogen  contained  in  the  solid  ix)rtion. 


RHI-A.TIVB  AVAILABILITY  OF  THE  NITROGEN  IN 
THB  FORM  OF  NITRATE,  AMMONIA  AND  OF 
ORGANIC  MATTER  IN  DRIED  BLOOD. 

the  other  years,  the  nitrogen  in  the  form  of  nitrate  on 

gave  a  greater  return   than   series   17,   where   ammonium 

was  used,  and  series  18  where  dried  blood  was  used.     The 

nitrogen  in  the  dried  blood  made  a  better  showing  than  in 

r  seasons.     Thus,  in  1899  the  recovery  from  the  dried  blood 

L  per  cent.,  and  in  1900,  5'^. 15  per  cent.,  as  against  73.6  per 

1901.     It  should  Ixi  borne  in  mind,  however,  that  part  of 

>gen,  which  is  here  credited  to  the  nitrate,  ammonia  or  dried 

really  derived  from  the  soil,  since  with  the  nitrogen  applied 

is  on  these  series  were  enabled  to  secure  more  nitrogen  from 

itself  than  did  the  plants  on  seri<'s  2. 


FFBCT  OF  THE  USE  OF  THE   SOLID   AND   OF   THB 
liID  AND  LIQUID  PORTIONS  OF  COW  MANURE, 
FRESH  AND  LEACHED,  WITH  NITROGEN  IN 
THE  FORM  OF  NITRATE,  OF  AMMONIA 
AND  OF  ORGANIC  MATTER. 

bject  of  these  combinations  was  to  study  the  availability  of 
jrent  nitrogenous  substances,  when  used  together,  as  well  as 
It  was,  moreover,  intended  to  determine  whether  the  manure 
ead  to  denitrification  when  applied  together  with  nitrate, 
revious  years,  the  clear  manure,  free  from  any  admixture  of 
as  used,  and  the  amount  of  manure  applied  was  in  no  case 
than  that  applied  in  actual  practice.  This  season's  ex- 
tends to  confirm  the  earlier  results  in  many  respects.  As 
ther  cases,  the  nitrogen  in  the  different  combinations  showed, 
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in  a  number  of  instances,  greater  eflSciency  than  where  these  fonni 
were  used  singly.  The  reason  for  this  we  must  seek  in  the  fact  that 
no  single  form  is  so  well  adapted  to  nourish  the  plant  contiimally  and 
uniformly  as  are  the  proper  combinations.  Such  unifOTm  feeding 
not  only  enables  a  uniform  and  healthy  growth,  but  it  also  makes 
possible  a  more  thorough  utilization  of  the  plant-food  made 
available  by  providing  a  better  root  system.  Moreover,  the  nitrogen 
salts  applied  would  of  themselves  help  to  make  soluble  the  organk 
matter,  while  the  organic  portion  would  improve  the  physical  cod- 
dition  of  the  soil.  These  considerations  would  explain  why,  in  many 
instances,  the  calcidated  recovery  is  less  than  the  actual  recoverr. 
The  influence  of  the  season  itself  has  been  discussed  elsewhere  and 
need  not  be  considered  here. 

Th  diflferenoe  between  the  per  cent  of  nitrogen  actually  recoviCTd 
and  the  per  cent,  recoverable,  calculated,  represents  the  losses  dne  Id 
all  causes;  the  difference  is  expressed  in  percentage  in  the  last  eolimm 
of  Table  D.  The  per  cent,  recovered  is  greater  in  every  case  where 
the  double  quantily  of  nitrate  was  used  with  the  corresponding 
manures  than  is  true  of  the  series  where  the  single  quantity  of 
nitrate  and  the  corresponding  manures  were  used.  The  recoTery 
in  9  is  about  the  same  as  it  is  in  11,  showing  no  superiority  of  the 
solid  fresh  over  the  solid  and  liquid  fresh  when  used  together  with  tbe 
single  quantity  of  nitrate.  On  the  other  hand,  series  10  shows  a 
greater  recovery  than  series  12,  and  in  this  case  the  double  quantitT 
of  nitrate,  when  used  together  with  the  solid  fresh,  gave  better  re- 
turns than  the  double  quantity  of  nitrate  used  together  with  the 
solid  and  liquid  fresh.  In  thfe  leached  manures,  w^here  used  singly. 
the  solid  portion  showed  a  greater  recovery  than  the  solid  and  liquid 
portion  when  used  together.  Similarly,  where  the  leached  manure? 
were  used  together  with  nitrate,  the  solid  portions  gave  better  return? 
than  the  solid  and  liquid  portion.  Thus,  in  series  13  the  recoTeiy 
was  38.0  per  cent.,  as  compared  with  30.5  per  cent,  in  series  15,  and  in 
series  14  it  was  43.5  per  cent.,  as  against  39.0  per  cent,  in  series  16. 
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TABL 
Wheat- 

Arerage  of 
Thiee. 
It 
33.3 

B  D. 

-1001. 

Nitrogen 

ReooTered. 

ProximAte 

Avenge. 

It 

30.2 

29.9 

28.7 

19.4 

86.2 

97.2 

40.7 

51.0 

40.1 

44.7 

38.0 

43.5 

30.5 

39.0 

88.5 

78.6 

39.1 

25.9 

Beoovery. 
It 

89.4 
49.1 
39.1 
48.7 
83.9 
44.1 
30.6 
41.3 

89.2 
87.6 

Nitrogen 
not 

It 

34.0 

30.3 

26.6 

110.9 

1 AA  O 

40.7 

51.0 

49.6 

44.7 

8.S 

38.0 

43.5 

1.5 

39.0 

5.4 

77.7 

91.4 

39.1 

25.9 

81.2 

jtaial  recovery  exceeds  the  calculated  recovery  in  four  cases 
q;  and  namely,  in  series  9,  10,  11  and  13.  The  actual  re- 
practically  the  same  as  the  calculated  recovery  in  series  14, 
5.     In  series  12,  16  and  20  the  calculated  recovery  is  greater 

actual  recovery,  and  of  these  only  20  show  a  considerable 
3.  For  the  sake  of  comparison,  the  relative  availability  of 
•ent  substances,  as  found  for  the  several  seasons,  are  again 

here,  together  with  the  results  for  1901 : 


•  Oorn. 
1888. 

loda. 100 

'  Mnmonia. 99.5 

1 95.4 

ire,freeh 1676 

re,  leached 87.87 

[quid  freeh 49.66 

iqaid,  leached.. 50.88 


Oats  and 

Oats  and 

Oats. 

Millet. 

Oats. 

Com. 

Wheat. 

1899. 

1899. 

1900. 

1900. 

1901. 

100 

100 

100 

100 

100 

72.9 

77.9 

99.22 

87.76 

91.0 

58.5 

61.3 

68.85 

78.07 

75.7 

12.0 

43.1 

14.16 

26.36 

81.1 

12.1 

46.4 

9.67 

21.99 

24.4 

58.2 

88.4 

40.10 

51.46 

80.8 

20.0 

83.0 

28.91 

85.91 

19.9 

11 


p 


■m 
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The  relative  availability  of  the  nitrogen  in  the  ammonium  sul- 
phate and  dried  blood,  while  high,  does  not  differ  very  much  from  die 
figures  obtained  at  other  times.  The  relation  of  the  solid  to  the 
solid  and  liquid  manures  is  reversed  in  1901,  the  availability  of  ike 
first  being  greater  than  the  availability  of  the  second. 

Tk«  EzperlsMat  witk  GaUac**  IML 

This  experiment  was  carried  on  in  cylinders  similar  to  those  iis«d 
in  the  experiments  heretofore  described,  except  that  the  soil  iiee^ 
here  was  not  a  heavy  loam,  as  in  the  other  cases,  but  a  sandy  lota 
derived  from  the  former  by  the  addition  of  an  equal  portion  of  sand 
by  weight  These  sandy  loams  are  located  on  the  same  experimea: 
plot,  and  they  have  been  treated,  as  regards  manuring  and  moistme 
conditions,  in  the  same  manner  as  the  others.  Their  crops  weie, 
however,  different.  On  the  heavy  soils,  com,  oats,  wheat  and  timotlij 
were  grown,  crops  adapted  to  such  soils ;  on  the  lighter  soik^  ism- 
toes,  potatoes  and  sweet  potatoes  were  grown,  in  order  to  study  these 
soils  in  connection  with  the  crops  best  adapted  to  them.  Whik 
the  results  obtained  on  the  heavier  soils  have  been  published  yearij 
since  1899,  it  was  deemed  advisable  for  various  reasons  to  withhold 
from  publication  the  results  obtained  on  the  lighter  soils.  It  ^ 
decided  to  publish  the  data  presented  here,  together  with  the  resnlt* 
obtained  in  the  analytical  study  of  the  different  soils,  so  as  to  hrini 
out  more  clearly  the  mutual  relation  between  the  crop  and  the  skI 

The  Manures  TJsed. 

The  several  manures  employed  here  were  of  the  fdlovinf 
composition : 

BoUd  SoHd 

and  and 

SoUd,       liqxild,  BoUd,  Uqidd, 

Frastu      Fresh.  Leachtd.  LeMhed. 

1^              ft  i            i 

Water 88.488     90.801  81.744  87.614 

Aeh. 2.410       1.784  4.650     IMS 

Organic  matter 14.102       7.466  18.706      9.841 

NitrogeD,  total 0.884  0.494  0.416  0841 

"        solable  in  water. 0.048  0.820  a062  aiS2 

**        as  nitrates ; Trace.  .^— •- 

«        aa  ammonia. .0.086  0.046  0.039  0009 

«        as  soluble  organic 0.018  0.274  0.028  0113 

**        as  insolable  organic 0.386  0.174  0.854  Oil9 

Phosphoric  acid 0.394  0519  0.4S8  Oi84 

Potash 0.224  0.876  0.301  0^ 
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The  manures  and  fertilizers  were  applied  on  August  1st,  1901. 
The  solid  fresh  contained  4.03  grams  of  nitrogen  and  the  solid 
and  liquid  fresh  4.06  grams  of  nitrogen,  the  solid  leached  4.01  grams 
of  nitrogen  and  the  solid  and  liquid  leached  3.96  grams  of  nitrogen. 
All  of  the  ammonium  sulphate  and  dried  blood  were  applied  on  the 
corresponding  cylinders,  and  5  grams  of  sodium  nitrate  each  on  the 
corresponding  cylinders.  On  September  2d  5  grams  additional  of 
sodium  nitrate  were  applied  on  8,  10,  12,  14  and  16,  making  10 
grams  in  all  for  each  of  these  cylinders.  Four  vigorous  plants  were 
set  out  in  each  cylinder  and  made  satisfactory  progress  for  a  while. 
It  was  soon  noticed,  however,  that  many  of  the  plants  were  affected 
with  club-root,  and  these  were  pulled  up  until  in  some  cylinders  but 
one  plant  remained.  It  was  feared  that  the  experimental  results 
would  be  strongly  vitiated  because  of  this  circumstance,  but  the 
analytical  data  showed  that  the  plant-food  in  the  different  cylinders 
was  utilized  by  the  unequal  number  of  plants  more  evenly  than 
was  expected. 

The  accompanying  table  shows  the  dry  matter  in  the  different 
crops,  the  percentage  of  nitrogen  contained  in  them,  the  gain  in 
nitrogen  due  to  the  materials  added,  and  the  percentage  of  the  ap- 
plied nitrogen  recovered.  In  all  cases  the  net  gains  in  the  different 
series  are  derived  by  subtracting  the  average  gain  obtained  on  series 
2,  upon  which  minerals  only  were  applied,  from  the  average  gain  for 
that  particular  series. 
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TABLB  2. 
Results  of  the  Oabba^e  Bzi>eriment,  lOOL 


(c. 


(A 

lc..„... 

fA 

18-JB ^. 

(A..-. 

\C ...... 

fA 

IC 

fA........^ 

IC 

I   A. •MM........ *.....••••#.•. 

17-{B 

Ic 

fA...« 

\c 

(A , 

19K  B  ......................... 

la _ 

(A..- «... 


4.74 
6.51 


S 


gmi. 

49. 

72. 
74. 

«7. 

•7. 

82. 

98. 
169. 
100. 

906. 
168. 
2U. 

138. 
188. 
188. 

189. 
174. 
174. 

124. 
117. 
108. 

166. 
188. 
161. 

172. 
210. 
186. 

169. 
208. 
106. 

169. 
240. 
268. 

246. 
904. 
378. 

179. 
146. 
186. 

167. 
184. 
190. 

197. 
166. 
167. 

188. 
192. 
140. 

186. 
122. 
147. 

124. 
128. 
181. 

166. 
166. 
216. 

160. 
182. 
194. 


1.688 
1.224 
1.947 

1.488 
1.268 
1.078 

1.681 
1.947 
1.798 

1.867 
1.464 
1.806 

1.482 
1.279 
1.279 

1.861 
1.206 
1.282 

i.oa 

1.128 
1.162 

1.096 
1.096 
1.296 

1.480 
1.192 
1.602 

1.626 
1.488 
1.878 

1.876 
1.488 
1.464 

1.678 
1.668 
1.618 

1.282 
1.480 
1.271 

1.4q6 
1.488 
1.811 

1.208 
1.886 
1.667 

1.422 
1.602 
1.782 

1.808 
1.617 
1.266 

1.422 
1.887 
1.890 

1.470 
1.610 
1.808 

1.887 
1.422 
1.446 


B 

a 

h 


0.761 
0.879 
0.928 

0.988 
0.848 
0.880 

1.649 
1.988 
1.796 

2.802 
2J00 
2.749 

1.798 
1.766 
1.765 

1.878 
2.102 
2.144 

1.391 
1.220 
1.244 

1.699 
1.612 
1.966 

2.480 
2.608 
2.779 

2.426 
2.991 
1.989 

2.961 
8.461 
8.761 

8.864 
8.408 
4.290 

2.904 
2.074 
2.881 

2.848 
2.646 
2.491 

2.880 
2.069 
2.444 

2.602 
2.884 
2.425 

1.769 
1.861 
1.846 

1.788 
1.760 
1.821 

2.426 
2.841 
2.801 

2.466 

i.m 

2.806 


•0.898 


0.808 
•0.616 
1.009 


1.680 
2.096 
•LOTS 


1.808 
1.178 
1.486 


1.484 
1.178 
1.648 


O.Ott 


•Not  Indiided  in  the  Arenge, 
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TABIiB  E. 

veraffe  Amount  of  Dry  Matter  in  Orop,  and  the  Average 
Per  Oent.  of  Nitrogen. 

Drj  Matter.         Nitrogen. 

[ W  1.31 

L 72  1.26 

I. 119  1.47 

L ^ 191  1.86 

L. 133  1.84 

1 162  1.26 

r 116  IJl 

\ 168  1.19 

). ^ 189  1.37 

). 183  1.47 

[ 249  1.44 

1 242  1.68 

1 169  1.30 

L 180  1.39 

\ 169  1.36 

\. - 172  1.63 

^ 136  1.36 

\ 128  1.39 

K ^ 178  1.47 

>...•.- 172  1.63 

e  tabulations  show  that  the  results  obtained  from  the  lighter 
•e  similar  to  those  from  the  heavier  soils.  It  will  be  noticed 
Ties  1  has  produced  less  dry  matter  than  series  2,  but  that 
itive  content  of  nitrogen  is  greater  than  it  is  in  series  2.  The 
lanure  fresh  has  produced  less  dry  matter  than  series  4,  where 
id  and  liquid  fresh  was  used,  and  the  solid  manure  leached, 
es  5,  has  produced  less  dry  matter  than  series  6,  where  the 
ad  liquid  fresh  was  used.  On  the  other  hand,  the  percentage 
ogen  in  the  dry  matter  from  series  3  is  higher  than  it  is  in 
matter  from  series  4;  and  the  dry  matter  from  series  5  has 
jr  percentage  of  nitrogen  than  the  dry  matter  from  series  6. 
even  series,  8,  10,  12,  14  and  16,  with  the  double  quantity 
ate,  either  with  manure  or  without  it,  there  was  a  greater 
f  dry  matter  than  in  the  corresponding  odd  series,  7,  9,  11, 
.  15.  The  percentage  of  nitrogen  in  the  dry  matter  from 
in  series  is  also  higher  in  every  case  than  it  is  in  the  dry  matter 
lie  corresponding  odd  series.     Similarly,  the  solid  and  liquid 
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fresh,  having  given  a  greater  return  of  dry  matter  than  the  90M 
fresh,  retains  the  same  relation  when  it  is  used  together  with  nitrate. 
Thus,  we  find  that  there  is  a  greater  yield  of  dry  matter  from  series , 
11  than  there  is  from  series  9,  and  a  greater  yield  of  dry  matter  from 
series  12  than  there  is  from  series  10.  In  series  6,  where  the  solid 
and  liquid  leached  was  used  alone,  there  was  a  greater  return  of  dir 
matter  than  there  was  from  series  where  the  solid  leached  was  used 
alone.  When  these  are  used  together  with  nitrate,  the  same  re- 
lations do  not  hold  good,  for  we  find  that  in  series  15  there  was  no 
more  dry  matter  produced  than  there  was  in  series  13,  and  in  seri» 
16  there  was  even  less  dry  matter  produced  than  there  was  in  so-ies 
14.  Series  17,  where  the  ammonium  sulphate  was  used,  gave  a 
greater  return  of  nitrogen  than  did  series  18,  where  dried  blood 
was  applied.  Similarly,  in  series  19,  where  the  ammonium  sulphate 
was  used  together  with  solid  manure  leached,  there  was  a  greater 
return  of  dry  matter  than  there  was  in  series  20,  where  dried  blood 
and  solid  manure  leached  were  used  together.  It  will  also  be  seen 
that  the  fresh  manures  have  produced,  on  the  average,  eonaderablj 
more  dry  matter  than  was  produced  by  the  leached  manures,  and 
the  average  percentage  of  nitrogen  in  the  dry  matter  is  also  higher 
in  the  former  than  it  is  in  the  latter.  This  fact  is  perfectly  in 
accord  with  the  accumulated  data  of  several  years.  The  percoitage 
of  nitrogen  in  the  dry  matter  from  series  18  is  higher  than  that  in 
the  dry  matter  from  series  17,  and  the  same  relations  hold  good  in 
the  case  of  series  19  and  20,  respectively. 

TABLB  F. 
The  Absolute  Amount  of  Nitroffen  in  the  Dry  Matter. 

Nitrogen.  Nttrofea. 

Series.  gr.  Beriee.  fc 


1 

^1 

II., 

3.601 

2 

.896 

12. 

8.8J6 

Q 

1  77A 

1203 

2.617 

14 

2.495 

5 

1.776 

15 

16^ 

99ttl 

6 

2.041 

2.638 

1.286 

17 

L818 

3 

1.827 

L778 

9 

2.581 

19 

2^SS 

2.708 

20 
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In  considering  the  nitrogen  yield  in  the  crop  from  the  different 
series,  we  find  that  there  was  a  greater  absolute  amount  of  nitrogen 
contained  in  the  dr}'  matter  from  series  2  than  there  was  in  that 
from  series  1.  The  solid  and  liquid  manure  fresh  gave  a  greater 
return  than  did  the  solid  fresh;  and  the  solid  and  liquid  leached 
gave  a  greater  return  than  did  the  solid  leached.  The  same  rela- 
tions hold  good,  also,  in  the  combinations,  for  we  find  that  series  11 
gave  a  greater  return  than  series  9,  and  series  12  gave  a  greater 
return  than  series  10.  Similarly,  series  15  gave  a  somewhat  greater 
return  than  series  13,  and  series  16  gave  a  greater  return  than  did 
series  14.  It  will  be  seen,  therefore,  that  while  these  relations  hold 
good,  the  superiority  of  the  solid  and  liquid  fresh  over  the  solid  fresh 
is  even  greater  in  combination  than  when  they  are  used  alone ;  on  the 
other  hand,  the  superiority  of  the  solid  and  liquid  leached  over  the 
solid  leached  is  less  pronounced  in  the  combinations  than  it  is  when 
they  are  used  alone.  In  every  case  there  was  a  greater  return  of 
nitrogen  in  the  even  series,  10,  12,  14  and  16,  than  there  was  from  the 
corresponding  odd  series,  7,  11,  13  and  15.  Series  17  gave  a  greater 
return  than  did  series  18;  on  the  other  hand,  series  20  gave  a 
greater  return  than  did  series  19. 


rHB  AVATTiABTTiTTY    OF    THB    NITBOG-BN    IN   THE   SOLID 

AND  IN  THE  SOLID  AND  LIQUID  PORTIONS  OF 

THB  FRBSH  AND   LBAOHBD  MANURBS. 

Table  G  shows  that  the  recovery  from  the  solid  and  liquid  fresh 
vas  greater  in  every  case  than  the  recovery  from  the  solid  freih,  a 
fact  perfectly  in  accord  with  previous  experience.  Similartjif  the 
•ecovery  from  the  solid  and  liquid  leached  was  greater  than  that 
Tom  the  solid  leached.  In  this  case,  however,  the  differences  are 
iot  as  great  as  they  are  in  the  case  of  the  solid  manure.  Thus, 
re  find  that  there  was  a  recovery  of  42.4  per  cent-^in  the  solid  and 
iquid  fresh,  as  against  a  recovery  of  21.8  per  cent,  in  the  solid 
resh.  In  the  leached  manures  the  recovery  was  28.9  per  cent,  in  the 
olid  and  liquid  portion,  as  against  22  per  cent,  in  the  solid  por- 
ion.  Also,  this  agrees  with  the  results  of  other  years,  and  is  as 
hould  be  expected,  for  the  solid  and  liquid  leached  does  not  contain 
g  much  soluble  nitrogen  as  is  contained  in  the  solid  and  liquid 
resh.     It  appears,  also,  that  the  recovery  from  the  solid  leached  is 
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practically  the  same  as  the  recovery  from  the  solid  fresh,  and  tie 
recovery  from  the  solid  and  liquid  leached  is  not  much  greater  than 
the  recovery  tvom.  the  solid  fresh. 


THI  RSLATIVB  AVAILABILITY  OF  THB  NITROaBN  IN  THl 
FORM   OF  NTTRATB,  AMMONIA  AND  OF  OBGANIC 
MATTBR  IN  DRIBD  BLOOD. 

The  recovery  from  the  nitrate,  both  where  the  single  and  the 
double  portions  were  used,  is  smaller  than  usual.  In  series  7  onlj 
49.9  per  cent,  of  the  amount  applied  was  recovered,  and  in  series  8 
only  60  per  cent.  The  recovery  from  the  ammonium  sulphate  and 
from  the  dried  blood  was  proportionately  greater  than  that  from 
series  7  alone,  or  of  the  average  of  series  7  and  8.  This,  naturally, 
makes  the  availability  of  the  ammonia  and  dried  blood  nitrogoi, 
as  measured  in  terms  of  nitrate  nitrogen,  comparatively  high.  As 
to  the  recovery  from  the  ammonia  nitrogen  itself,  it  is  practical!? 
the  same  as  that  from  the  dried  blood,  the  two  being  57  per  eoit 
and  56.9  per  cent.,  respectively. 


THB  BFFBOT  OF    THB  USB    OF   THB   SOLID   AND  OF  THl 
SOLID  AND   LIQUID  PORTIONS   OF   OOW  MANUBl, 
FBBSH   AND   LBAOHBD,   TVITH  NITROGBN  IN 
THB  FOBM  OF  NITaATB,  OF  AMMONIA 
AND  OF  ORGANIO  MATTBR. 

Tl^ jecovery  from  the  combinations  of  the  different  materials  is, 
in  f o»f ,  cases  out  of  the  ten,  greater  than  the  calculated  reco?ery;  in 
four  cases  it  is  less  than  the  calculated  recovery,  and  in  two  cases 
the  calculated  and  the  actual  recovery  are  practically  the  same. 
The  recovery  from  11  and  12,  where  the  solid  and  liquid  fresh  «» 
used  together  with  nitrate,  is  51.6  and  52.2  per  cent.,  respectivdy, 
anfl  exceeds  in  both  cases  the  calculated  recovery.  The  rec(M^ 
in  9  and  10  is  35  and  32.5  per  cent.,  respectively,  and  exceeds 
the  recovery  from  either  the  solid  leached  or  the  solid  and  liquid 
leached.  The  recovery  from  19  is  less  than  that  from  20,  and  in 
the  latter  it  is  not  much  different  from  the  calculated  recawfy. 
With  the  exception  of  series  10,  the  recovery  from  the  manures,  boA 
fresh  and  leached,  is  greater  when  used  together  witii  the  doaWe 
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portion  of  nitrate  than  when  u&ed  with  the  single  portion.  The 
accompanying  table  shows  the  average  percentage  recovery  of  nitro- 
gen when  the  materials  furnishing  it  were  used  singly  as  well  as 
when  they  were  used  in  combination,  together  with  the  percentage 
increase  of  nitrogen  from  combinations  of  two  materials,  calculated 
from  the  increase  obtained  when  they  were  used  singly. 


T  ABLB  Gh. 

Nitrogen 
No.  of  BecoTored. 
Series.  )t 

Solid  manure,  fresh. 3  21.8 

SoUd  and  liquid,  freeh 4  42.4 

Solid  mannre,  leached 5  22.0 

Solid  and  liquid,  leached.^...      6  28.9 

Sodinm  nitrate. 7  49.9 

Sodiom  nitrate. 8  60.1 

Ainmoniam  solphate 17  57.0 

Dried  blood. 18  66.9 

7  and  8  in..... 9  35.0 

8  and  8  in 10  82^ 

7  and  4  in. 11  51.6 

8  and  4  m. 12  52.2 

7  and  5  in. 13  27.3 

8  and  5  in. 14  28.8 

7  and  6  in. 15  29.6 

8  and  6  in 16  81.6 

17  and  5  in. 19  28.9 

18  and  5  in... 20  31.2 


Nitrogen  not 
Beoovered  in  the 
Calculated      Gombinatloni 
Beooyery.       ofMateriala. 

i  i 


8245 
48.61 
47.29 
26.47 
82.57 
32.36 
37.67 
82.01 
31.69 


lli^7 
8.58 

18.39 
9.71 
1.6 


The  Availability  of  the  Nitrogen  in  the  Several  Nitrogenous 

Materials. 

Nitrate  of  soda.. 100 

Sulphate  of  ammonia... 94.8 

Dried  blood 94.7 

Solid  manure,  fresh. 86.8 

Solid  manure^  leached. : 86.6 

Solid  and  liquid,  fresh. .• 70.5 

SoUd  and  Uquid,  leached. 48.1 

These  figures  show  that  the  availahility  of  the  nitrate  nitrogen  is 
greater  than  that  of  the  ammonia  and  of  the  organic  nitrogen  in 
dried  blod.  They  show  that  the  availability  of  the  nitrogen  in  the 
«olid  and  liquid  fresh  is  greater  than  that  in  the  other  forms  of 
manure.     They  show  that  the  availability  of  the'  nitrogen  in  tiie 
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solid  and  liquid  manure  leached  is  greater  than  that  in  either  tte 
solid  fresh  or  the  solid  leached.  They  show  that  the  availabili^ 
of  the  nitrogen  in  the  ammonia  or  dried  hlood  is  greater  than  that 
of  the  nitrogen  in  any  of  the  manures.  These  facts  have  been  found 
to  be  so,  with  but  few  exceptions,  in  the  other  experiments. 

OkaacM  Ia  ike  HitrocM  CoAtemt  of  ike  Samdy  SoUa. 

The  study  of  the  relative  value  of  different  nitrogenous  sub- 
stances has  been  carried  on  in  two  different  soils,  a  shale  loam  and 
a  lighter  sandy  loam.  The  derivation  of  these  soils  and  their  treat- 
ment have  been  discussed  in  previous  reports,  and  it  is  unnecessarr 
to  consider  the  details  here.  It  became  expedient  as  the  work 
progressed  to  determine  in  how  far  the  soil  nitrogen  influenced  the 
utilization  of  the  manure  or  fertilizer  nitrogen,  and  in  how  far  it 
affected  the  interpretation  of  the  results  obtained.  The  amount  of 
nitrogen  in  each  cylinder  was  very  considerable  at  the  beginning 
of  the  experiments.  In  the  heavier  soils  there  was  contained  in 
each  case  175  to  180  grams  of  nitrogen  in  the  surface  portion;  in 
the  lighter  soils,  derived  from  the  first  by  the  addition  to  it  <rf  an 
equal  quantity  by  weight  of  quartz  sand,  there  was  probably  eoo- 
tained  88  to  90  grams  of  nitrogen  in  eadi  case  at  the  banning  ot 
the  experiments. 

The  exact  determination  of  the  nitrogen  in  these  soils  presents 
great  difficulties.  Notwithstanding  the  greatest  care  in  the  analytical 
part  of  the  work  it  is  yet  impossible  to  reduce  the  limit  of  error  to 
a  small  fraction  of  one  gram.  This  is  largely  due  to  the  com- 
paratively great  amount  of  soil  to  be  dealt  with.  Only  a  limited 
quantity  of  soil  can  be  taken  for  the  determination  of  nitrogen,  and 
the  least  error  is,  therefore,  multiplied  enormously. 

By  comparing  the  amount  of  nitrogen  originally  present  in  the 
soil  with  the  amount  left  there  after  a  series  of  crops  had  been  re- 
moved from  it  (taking  into  consideration,  of  course,  the  amounts  of 
nitrogen  applied  and  removed  in  the  crops  during  that  time),  it 
becomes  possible  to  determine  the  part  played  by  the  soil  nitrogen 
in  these  experiments.  In  calculating  the  yields  from  the  ^veral 
series  it  was  assumed  that  the  amoimt  of  nitrogen  derived  in  ead 
cajse  from  the  soil  itself  was  the  same  and  equal  to  that  removed 
by  the  crop  from  series  2,  where  no  nitrogen  was  apphed.  Thus, 
in  series  7,  for  instance,  the  yield  of  nitrogen  in  the  crop  was  due  in 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  EEPORT. 


171 


the  nitrate  applied  and  in  part  to  the  soil  itself.  By  sub- 
from  the  total  yield  the  amount  found  in  the  crop  on  series 
quantity  of  nitrogen  due  to  the  nitrate  alone  is  found, 
ly,  the  question  arose  whether  the  amount  of  nitrogen  re- 
Tom  the  soil  itself  was  the  same  in  each  case.  This  question 
aly  be  answered  by  the  analysis  of  the  soil.  But  even  fhe 
lysis  does  not  give  an  absolutely  correct  answer  to  this  ques- 
Ipart  from  the  uncertainty  due  to  the  analytical  work  itself^ 
re  other  factors  to  be  considered.  As  to  the  former,  it  is 
due  to  the  large  quantity  of  soil  dealt  vnith,  and  in  these 
ents  does  not  exceed  one  gram  on  the  total  quantity  of  nitro- 
md,  in  most  cases  amounting  to  rather  less  than  one-half 
This  error,  then,  while  fairly  large,  still  allows  a  close  ap- 
Ltion  to  the  actual  amounts  of  nitrogen  present  in  the  soil. 
Eict  influence  of  the  other  factors  mentioned  above  cannot 
be  determined.  Their  possible  influence  will  become  evident 
e  following  considerations :  The  inert  soil  nitrogen  contained 
organic  portion  of  the  soil  is  changed  slowly.  There  is  no 
h&t  the  mineral  portion  of  the  soil  exerts  a  great  influence  on 
ntion,  and  since  the  mineral  salts  contained  in  the  several 
re  not  exactly  alike  because  of  the  different  treatment,  their 
action  on  the  organic,  portion  of  the  soil  is  variable.  Where 
leral  salts  were  applied  together  with  manure,  the  relations 
1  niore  complicated.  In  the  first  place,  there  occur  in  the 
ions  processes  of  decay,  during  which  some  of  the  nitrogen 
ubtedly  set  free  in  the  gaseous  form,  part  of  it  as  ammonia 
rt  of  it  as  elementary  nitrogen.  In  the  second  place,  there 
fiibility,  at  least,  that  some  of  the  nitrate,  either  derived  from, 
or  applied  as  such,  ie  denitrified  when  in  contact  with  large 
les  of  organic  matter.  In  the  third  place,  there  exist  in  the 
number  of  organisms  capable,  under  certain  conditions,  of 
itmospheric  nitrogen.  Moreover,  some  part,  at  least,  is  played 
nitrogen  brought  down  to  the  soil  in  atmospheric  precipita- 
;ionsidering  this  at  five  pounds  per  acre,  annually,  there  would 
ight  down  on  the  three  square  feet  of  surface  in  each  cylin- 
five  years,  about  3  grams  of  soluble  nitrogen.  And,  finally,. 
ible  nitrates  are,  in  pArt,  washed  into  the  subsoil  beyond  the 
f  the  plants.  It  wiU  be  seen,  thus,  that  the  analytical  results 
Qly  the  algebraic  sum  of  these  various  influences.  It  is  also- 
that  the  relative  influence  of  each  of  these  factors  is  not  the 
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same  in  the  several  series.  The  amount  of  nitrogen  lost  from  the 
soil  by  decay  will  depend  on  the  kind  and  number  of  bacteria  pr«ent 
in  the  soil,  and  these  will  be  determined  by  the  conditions  d 
moisture,  temperature  and  reaction  of  the  soil,  as  well  as  by  it 
content  of  soluble  salts.  Since  these  conditions  vary  in  the  sereni 
series,  the  extent  of  change  and  the  amount  of  nitrogen  set  fiee  in 
this  change  are  also  variable.  The  addition  to  the  soil  of  mairare 
will  modify  its  temperature  and  moisture  conditions,  hence  these 
will  not  be  the  same  in  series  7  as  they  are  in  series  12,  for  instaiKe. 
Moreover,  together  with  the,  manure,  there  are  introducd  into  the 
soil  great  numbers  of  different  bacteria,  which  will  also  affect  d)e 
condition  of  the  soil  nitrogen.  It  is  well  known  that  in  the  nitrifica- 
tion of  organic  or  ammonia  nitrogen  a  portion  of  it  is  set  fr^. 
The  extent  of  the  loss  is  quite  variable.  In  the  nitrification  of 
anmionia  salts  it  is  slight;  in  the  nitrification  of  organic  matta  ii 
is  greater,  mainly  because  the  process  in  the  latter  case  is  more 
complex.  The  extent  of  denitrification  in  the  soil  will  largely  depend 
on  the  amount  of  organic  matter  added  to  it  in  the  manure.  It  is 
the  purpose  of  the  cylinder  experiments  to  determine,  among  othff 
things,  whether  denitrification  really  does  take  place  in  the  soil  when 
only  ordinary  quantities  of  manure  are  applied.  As  will  be  shown 
later,  both  the  crop  analyses  and  the  soil  analyses  show  that  there 
was  no  denitrification.  As  to  the  fixation  of  atmospheric  nitrpgei 
by  bacteria  in  the  cylinder  soils,  it  is  diflScult  to  det^ermine  it 
present.  There  are  one  or  two  instances  which  make  it  appear  tbi 
there  was  some  fixation  there.  It  was  already  stated  that  the 
amount  of  nitrogen  found  in  the  soil  represents  the  algebraic  snm 
•of  the  different  gains  and  losses,  viz.,  the  manures  and  fertilii^ 
applied,  the  atmospheric  precipitation,  the  possible  addition  tim 
the  subsoil,  the  fixation  of  atmospheric  nitrogen  by  bacteria,  ^^ 
moval  of  nitrogen  by  crops,  denitrification,  various  processes  of 
decay,  leaching  action  of  rain,  etc.  All  these  factors  make  it  difScnlt 
to  determine  with  certainty  whether  any  fixation  does  take  place, 
unless  such  fixation  is  very  considerable. 

In  the  spring  of  1902  the  soil  from  the  three  cylinders  in  caA 
-series  was  removed,  placed  in  one  pile  and  thoroughly  mixed.  A 
representative  sample  was  then  taken,  the  soil  divided  into  three 
equal  portions  and  returned  to  the  respective  cylinders.  TRie  aampfei 
were  then  taken  to  the  laboratory  and  air-dried,  showing  the  fol- 
owing  results: 
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Weiffht  of  Moist  and  Air-Dry  SoiL 

Freih  Sample.     Air- Dry  Sample.  Lo« 

«.  '  gr.  gr.                        j< 

807.95  278.06  9.71 

^ 287.20  268.06  10.16 

267.70  288.20  11.02 

266.30  238.76  10.36 

262.90  226.46  10.86 

271.60  242.06  10.86 

273.10  246.66  10.09 

264.70  238J6  10.03 

264.10  236.36  10.89 

, 262.60  233.66  11.03 

280.20  260.30  10.61 

264.60  234.96  11.18 

263.00  226.30  11.16 

261.70  223.36  11.31 

264.80  226.80  11.48 

272.96  242.00  11.34 

262.66  226.26  10.42 

264.76  226.90  10.93 

264.00  233.20  11.67 

262.70  284.86  10.61 

ibov€  table  shows  that  the  samples  taken  under  the  same  con- 
from  the  several  series  contained  varying  amounts  of  moisture, 
ses  indicate  the  water-holding  power  of  the  different  soils, 
ically,  the  soils  containing  the  greater  amount  of  organic  mat- 
Id  also  possess  a  greater  water-holding  power.  The  facts  in 
e  are  mostly  in  accord  with  theory.  Thus,  on  series  1,  2,  7 
where  no  manures  were  applied,  the  humus  content  of  the 
i  reduced  by  successive  crops,  and  with  it  its  water-holding 
for  less  moisture  was  held  in  the  samples  from  these  series 
om  any  of  the  others.  The  average  amount  of  moisture  lost 
lese  series  on  air-drying  was  9.99  per  cent,  while  the  average 
Dm  the  other  sixteen  series  was  10.98;  in  other  words,  a 
ice  of  1  per  cent.  In  series  9,  10,  11,  12,  13,  14,  15  and  16, 
manure  and  nitrate  were  applied  together,  the  average  loss 
jater  than  it  was  on  series  3,  4,  5  and  6,  where  the  manures 
Bed  alone,  the  figures  being  11.12  per  cent,  and  10.77  per 
jspectively.  The  loss  from  series  3  was  greater  than  that  from 
,  while  in  series  5  and  6  the  losses  were  about  the  same.  The 
rom  the  even  series,  10,  12,  14  and  16,  where  the  double  quan- 
aitrate  was  used,  are,  with  but  one  exception,  greater  than  those 
le  corresponding  odd  series,  9,  11,  13  and  15,  where  the  half 
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portion  of  nitrate  was  used.  This  would  indicate  that  the  water- 
holding  power  of  the  soil  in  the  even  series  was  greater  than  that  of 
the  soil  in  the  odd  series.  The  loss  from  series  18,  where  dried  blood 
was  used  as  the  source  of  nitrogen,  is  greater  than  that  from  series 
17,  where  ammonium  sulphate  was  used,  showing  that  the  water- 
holding  power  of  the  soil  in  series  18  was  greater  than  that  in  serier 
17.  On  the  other  hand,  the  loss  from  series  19  was  much  greater 
than  that  from  series  20;  in  fact,  greater  than  it  was  in  any  other 
series.  Taken  together  with  the  fact  that  the  nitrogen  content  of 
this  soil,  as  well  as  the  loss  on  ignition,  is  greater  in  this  soil  that 
in  any  other,  it  becomes  evident  that,  everything  being  equal,  the 
water-holding  power  of  any  soil  is  greater  or  less  as  its  content  of 
organic  matter  is  greater  or  less.  It  still  remains  to  be  explained, 
however,  why  there  is  more  organic  matter  and  more  nitrogen  in 
series  19  than  there  is  in  any  of  the  other  series.  There  is  a  poesi- 
bility,  at  least,  that  certain  species  of  nitrogen  fixing  bacteria  ha^e 
found  a  congenial  medium  in  that  soil,  and  have  enriched  it  at  tfc 
expense  of  the  atmospheric  nitrogen.  Such  an  assumption,  however, 
would  take  us  into  the  realm  of  mere  speculation,  and  it  is  best  to 
let  the  facts  stand  as  they  are  for  the  present. 

Hy^rosoopio  Moisture,  Total  Moistore,  and  Volatile  Matter  in 
the  Cylinder  8oil& 

LoM  on  Ignition. 

Hygiotoopio  LoMon        Lev  HygnMOopic  Total 

Moisture.  Ignition.           Moistnie.  Molitiu«. 

Beri«t                           i  ii                      ft  i 

1 ^.         1.01  4.41  3.40  10.72 

2 97  4.14  3.17  lliJ 

3 1.00  4.47  3.47  1102 

4 .97  4.17  3.30  ILM 

6 1.00  4.29  3.29  U.86 

6 88  4.17  3.29  11.73' 

7 98  8.98  8.06  1L02 

8 76  3.71  2.96  ia78 

9 .78  4.42  8.64  1L«7 

10 84  4.08  8.24  11.87 

11 .80  3.99  8.19  11.41 

12 82  4.44  8.62  12.00 

13 90  4.48  858  1100 

14 87  4.48  3.61  1118 

16 86  4.47  3.61  1134 

16 93  4.49  3.66  1127 

17 86  4.30  8.44  11.28 

18 81  4.46  8.65  11.74 

19 98  4.98  8.09  1166 

20 86  4.83  3.48  11.46 
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The  figures  presented  in  the  above  table  bring  out  some  interesting 
relations  of  the  volatile  matter  to  the  hygroscopic  moisture.    It  will 
be  noticed  that  the  loss  on  ignition  is  greater  in  1  than  it  is  in  series 
2,  and,  similarly,  the  content  of  hygroscopic  moisture  in  series  1  is 
greater  than  it  is  in  series  2.     The  loss  on  ignition  is  greater  in 
series  3  than  it  is  in  series  4,  and,  similarly,  the  content  of  hygro- 
scopic moisture  is  greater  in  series  3  than  it  is  in  series  4.    The  same 
is  true  of  series  7  and  8  and  of  series  12  and  11.    The  loss  on  igni- 
tion in  5  is  equal  to  that  in  6,  but  the  hygroscopic  moisture  is  greater 
in  6  than  it  is  in  6.    The  loss  on  ignition  in  series  7  and  8  is  very 
low,  indicating  that  the  amount  of  organic  matter  present  there  is 
smaller  than  it  is  in  the  other  series.     In  series  8  the  hygroscopic 
moisture  is  also  lower  than  in  any  other  series.    The  average  loss  on 
ignition  from  series  13,  14,  15  and  16,  where  the  leached  manures 
were  used,  is  greater  than  that  from  series  9,  10,  11  and  12,  where 
the  fresh  manures  were  used;  this  is  largely  due  to  the  low  content 
of  volatile  matter  in  series  10  and  11.    Barring  series  7  and  8,  the 
lowest  content  of  volatile  matter  is  found  in  series  2,  which  is  in 
agreement  with  other  facts.    There  is  a  greater  loss  on  ignition  from 
series  18  than  there  is  from  series  17 ;  on  the  other  hand,  the  loss  on 
ignition  from  19  is  greater  than  it  is  from  20,  and,  moreover,  the 
loss  from  19  is  greater  than  that  from  any  other  series.     This  fact 
will  be  considered  again  later  on.    Comparing  the  total  moisture  con- 
tent in  the  several  series,  we  find  that  it  is  greater  in  series  2  than  it 
is  in  series  1,  and  greater  in  3  and  5  than  it  is  in  4  and  6,  respec- 
tively.   The  total  content  of  moisture  is  greater  in  7  than  it  is  in  8 ; 
but,  when  these  are  used  in  combination,  we  find  that  in  most  cases 
the  water-holding  power  of  the  soils  where  the  double  quantity  of 
nitrates  was  used  was  greater  than  that  in  the  corresponding  series, 
where  the  single  quantity  of  nitrate  was  used.     Thus,  it  is  greater 
in  10,  12  and  14  than  it  is  in  9,  11  and  13,  respectively.    Similarly, 
the  total  moisture  was  greater  in  18  than  it  was  in  17,  although  the 
reverse  is  true  of  19  and  20.    It  has  been  pointed  out  already  that 
far  some  reason  the  content  of  organic  matter  and  of  nitrogen  are 
abnormally  high  in  series  19.     Since  the  water-holding  power  of  a 
soil  is  determined  in  a  measure  by  its  content  of  organic  matter,  it 
becomes  clear  why  the  total  moisture,  as  well  as  the  hygroscopic 
moisture,  are  higher  in  series  19  than  they  are  in  any  other  series. 
It  will  also  be  observed  that  the  total  moisture  is  greater  in  series 
13,  14,  15  and  16,  where  the  leached  manures  were  used,  than  it  is 
in  series  9,  10,  11  and  12,  where  the  fresh  manures  were  used. 
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The  sandy  loam  soils  considered  here  were  made  up  of  the  shale 
soil  used  in  other  series  and  of  quartz  sand,  one  part  by  weight  being 
taken  of  each.  The  former  was  obtained  from  a  vacant  lot  near 
the  Experiment  Station  building.  So  far  as  is  known,  this  soil  iras 
never  under  cultivation,  and  it  is  quite  certain  that  no  crops  had  been 
grown  upon  it  for  twenty  years  or  more.  On  analysis,  this  wild  soil 
proved  to  be  very  rich  in  nitrogen.  The  quartz  sand,  presumably,  con- 
tained no  nitrogen,  although  it  is  quite  likely  that  it  contained  small 
amounts  of  it.  It  was  not  thought  at  the  time  the  cylinder  experi- 
ments were  started  that  the  sand  would  be  required  for  analytical 
examination,  and  no  sample  of  it  was,  therefore,  preserved.  Henee 
the  possible  content  of  nitrogen  in  the  sand  itself  is  disregarded  here, 
and  the  calculations  made  on  the  basis  of  the  shale  soil  alone,  one- 
half  of  the  total  weight  of  the  soil  in  each  cylinder  being  regarded 
as  sand.  When  the  cylinder  experiments  were  begun  in  1898,  and 
the  soils  weighed  oflf,  equal  quantities  were  presumably  taken  for  the 
several  cylinders.  On  sampling  the  soils  for  analysis  in  the  spring 
of  1902,  the  soils  from  the  three  cylinders  in  each  series  were  mixed, 
weighed  in  mass  and  exactly  one-third  returned  to  each  cylinder. 
These  second  weighings,  when  calculated  to  the  water-free  baas, 
showed,  however,  that  the  absolute  amounts  were  not  the  same  in 
each  case,  and  for  this  reason  it  became  necessary  to  allow  for  the 
difference  in  calculating  the  total  amount  of  nitrogen  contained  in 
each  series  and  each  cylinder.  The  following  are  the  amounts  of 
water-free  soil  found  in  each  series,  the  figures  in  each  case  repre- 
senting one-third  of  the  total  weight  of  soil  in  the  series: 


Amounts  of  Water-Free  Soil  per  Cylinder. 

Series.  Grami.  Series.  6i 


U 87.986  11 884»4 

2. 87.164  12 87.848 

3 89.607  18 86.1W 

4. 90.068  14. 87.aW 

6 87.924  16 86.916 

6. 88.062  16. 87.1« 

7 89.804  17 88J57 

8 90.667  18. 8Sjm 

9. 88JW2  19 87J87 

10 87.216  20 87.664 
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following  table  gives  the  average  amount  of  the  nitrogen  in 
ies,  the  total  amount  applied  from  1898  until  the  spring  of 
18  amoimt  removed  in  the  crops  during  that  time,  the  amount 
as  found  by  analysis  and  the  amount  not  accounted  for,  repre- 
the  loss  from  all  causes.  It  will  be  noticed  that  in  every 
irithout  exception,  there  «vas  a  loss  of  nitrogen,  the  minimum 
3.10  grams  in  series  18  and  the  maximum  26.89  grams,  or 
double  the  least  loss  in  series  4.  This  does  not  take  into  ac- 
tie  amounts  of  soluble  nitrogen  probably  added  to  the  several 
•8  in  atmospheric  precipitation,  and  which  may  have  amounted 
or  three  grams  per  cylinders  for  the  four  years.  The  data 
id  here  remind  us  again  quite  forcibly  that  there  is  an  enor- 
«6  of  nitrogen  from  out  arable  soils,  a  loss  that  is  bound  to 
sooner  or  later  unless  the  proper  means  are  taken  to  retard 
ises.  Our  investigations  have  not  as  yet  proceeded  far  enough 
us  what  proportion  of  the  loss  is  due  to  the  draining  away 
lissolved  nitrogen  from  the  soil  and  what  proportion  of  it  is 
he  liberation  of  elementary  nitrogen  in  the  various  processes  of 
But  the  indisputable  fact  is  that  very  considerable  losses  do 
In  series  4,  for  instance,  this  loss  is  more  than  29  per  cent. 
imount  originally  present,  and  the  average  loss  is  more  than 
cent,  or  one-fifth  of  the  amount  originally  present.  These 
18  the^  table  shows,  are  fairly  uniform,  although  apparently 
able  differences  occur.  In  series  1  the  loss  was  somewhat 
than  in  series  2,  due  probably  to  the  fact  that  the  growth  on 
was  always  slight  and  not  capable  of  exploiting  much  of  the 
ogen  as  it  became  available.  This  reasoning  need  not  neces- 
pply  to  series  7  and  8  or  to  series  17  and  18,  for  on  these 
t  development,  though  differing  in  extent,  was  always  normal. 
\  from  series  4,  where  solid  and  liquid  manure  fresh  was  ap- 
greater  than  that  from  series  3,  where  solid  fresh  was  used, 
ems  reasonable  enough,  since  a  considerable  portion  of  the 
on  series  4  was  applied  in  the  soluble  and  easily  decomposed 
More  strange  is  the  fact  that  the  loss  from  series  3  is  practi- 
B  same  as  that  from  series  1.  This  means  either  that  there 
r  little  loss  from  the  manure  itself  or  that  the  manure  dimin- 
e  loss  of  the  soil  nitrogen.  In  the  leached  manures,  the  loss 
■ies  6,  where  the  solid  and  liquid  portions  were  used  together, 
iT  than  that  from  series  5,  where  the  solid  leached  was  used 
ut  the  difference,  as  would  be  expected,  is  not  as  great  here 
between  the  fresh  manures. 
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mint  of  HitrocM  ^vmmmt  in  tkm  BM. 

The  losses  from  the  other  series  will  be  considered  in  the  diaco^- 
sion  of  the  effectiveness  of  the  different  combinations.  In  this  place 
attention  is  called  to  the  content  of  nitrogen  in  the  different  series^ 
It  was  stated  elsewhere  that  where  n#trate  alone  was  used  the  pknts 
were  enabled  to  obtain  a  greater  amount  of  nitrogen  from  the  aoil 
itself  than  the  plants  on  series  2,  where  no  nitrogen  was  applied,  ui 
where  the  plants  were,  therefore,  less  vigorous.  Similarly,  since  tiie 
crops  in  series  2  removed  more  nitrogen  than  those  of  series  1,  tbe 
soil  of  the  former  should  contain  less  nitrogen  than  the  soil  of  the 
latter.    As  to  series  1  and  2,  we  find  this  to  be  the  case,  but  in  sam 

7  and  8  there  is  apparently  more  nitrogen  than  in  series  2.  The  dif- 
ference is  only  seeming,  however,  for  series  7  and  8  contain  more  soil 
than  series  2.  There  is  no  doubt  that  a  greater  part  of  the  soil  nita>- 
gen,  which  drained  away  as  it  became  soluble,  was  captured  by  the 
plants  of  series  7  and  8  than  there  was  captured  on  series  2.  Scmie 
of  this  nitrogen  was  again  made  insoluble  and  left  in  the  soil  as  roots 
and  stubble,  a  proportionately  greater  amount  being  left  on  7  and 

8  than  there  was  on  2,  and  hence  the  analytical  data  do  not  show 
differences  as  they  really  are.  The  soil  in  series  3  contains  more 
nitrogen  than  that  in  series  4,  and  the  soil  in  series  5  a  sli^^tly 
greater  quantity  than  the  soil  in  series  6.  It  also  appears  that  in 
the  even  series,  10,  12,  14  and  16  (with  but  one  exception),  ri» 
amounts  of  nitrogen  present  in  the  soil  are  greater  than  in  the  odd 
series,  9,  11,  13  and  15,  where  the  single  quantity  of  nitrate  was  used 
with  the  respective  manures.  There  is,  on  the  average,  more  nitro- 
gen in  the  soils  of  series  13,  14,  15  and  16,  where  the  leached  manures 
were  used  in  combination  with  nitrate,  than  there  is  i^  the  aerie  9, 
11,  13  and  15,  where  the  fresh  manures  were  used  in  combuiAtiwi 
with  nitrate.  With  but  one  exception,  there  is  more  nitrogen  preeeit 
in  the  soils  where  the  solid  manures  were  used  in  combination  with 
nitrate  than  there  is  in  the  soils  where  the  solid  and  liquid  manures 
were  used  in  combination  with  nitrate.  More  nitrogen  is  present  in 
series  18  than  there  is  in  series  17,  although  there  was  more  of  it 
applied  to,  and  less  removed  from,  the  latter.  In  series  19  there  is 
more  nitrogen  present  than  in  any  other  series,  yet  the  reason  for 
tliis  is  not  yet  clear.  It  is  possible  that  the  sulphuric  acid  derived 
from  the  ammonium  sulphate  (the  latter  being  nitrified)  diminished 
the  loss  of  the  ammonia  formed  from  the  humus  of  the  soil  and  from 
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the  manure;  or  it  may  be  that  there  was  fixation  of  atmospheric 
nitrogen  in  series  19,  where  the  nitrogen  fixing  bacteria  have  found 
more  favorable  conditions  for  their  development. 


Nitrogen  in  Sandy  Loam. 


Nitrogen 

OrlgliiaUy 

PraMut* 

1 ^........    89.73 

Z«««  ••••••  •••••••#•     oo.oO 

4 ^......    91.80 

9»99— »——••••—     o9  oO 

/••••••••••••••••••     vJi«Vx 

8 98.48 

10^^.^^ ...    88.94 

12 88.76 

IS 87.88 

XV  •«•«•«•.••••••••••  OOaVf 

XO.«.a...«.M......*         OI.OO 

16 88.86 

17 89.87 

18 89.82 

16 88.89 

20 89.27 


€7liikd«r  SolU. 


Applied, 
gr. 


20.19 

22.68 

18.07 

20M 

3.92 

7.80 

24.11 

27.99 

26.60 

30.48 

21.99 

25.87 

24.48 

28.36 

8.03 

7.65 

26.10 

25.62 


Removed, 
gr. 

8.199 
9.807 
16.746 
16.545 
18281 
15.058 
11.687 
14.602 
17.047 
18.065 
21.629 
21.322 
15.649 


18.745 
19.432 
12.849 
15.891 
16.077 
14.446 


PieMnt. 
gr. 
62.27 
6027 
75.32 
71.04 
72.77 
72.43 
62.38 
6L80 
72.54 
7941 
73.62 
76.43 
77.20 
78J0 
76.81 
75.13 
67.91 
68.38 
82.80 
76.79 


Lorn. 
gr. 

19ii6 
18.77 
19.86 
2689 
2L67 
22.84 
20.89 
23.88 
24.81 
19.46 
21M 
21.49 
17.02 
18.26 
16.51 
22.66 
17.14 
1310 
16.11 
23.65 


The  following  table  shows  the  effectiveness  of  the  different  com- 
binations from  the  soil  standpoint.  The  calculated  loss  was  obtained 
in  each  case  by  taking  the  sum  of  the  losses  that  occurred  where  the 
materials  were  used  singly.  Thus  the  calculated  loss  in  series  9  repre- 
sents the  loss  in  series  3,  less  the  loss  on  series  2  (check  plot),  plus 
the  loss  in  series  7,  less  the  loss  in  series  2.  The  actual  loss  was  ob- 
tained in  each  case  by  subtracting  from  the  sum  of  the  initial  and 
the  applied  nitrogen  the  amount  removed  in  the  crops,  as  well  as 
that  found  to  be  still  present  in  the  soil.  The  figures  show  that  in 
most  cases  there  was  a  slighter  loss  than  the  calculated,  and  they 
prove  that  there  was  apparently  no  denitrification  in  any  of  the  series 
where  the  nitrate  was  used  together  with  manure.  In  series  9  and 
20  there  was  a  loss  over  the  amount  calculated.     In  these  the  loss 
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could  hardly  be  dues  to  denitrification,  surely  not  in  20,  for  no  nitrate 
was  used  here.  As  to  series  9,  if  the  loss  wa^  due  to  denitrificatioD 
there  should  have  been  a  still  greater  loss  in  series  10,  where  the 
same  manure  was  used  with  the  double  quantity  of  nitrate.  It  seems, 
on  the  contrary,  that  in  almost  every  case  there  was  a  greater  gain 
over  the  calculated  in  the  series  where  the  double  quantity  of  nitrate 
was  used,  as  against  the  corresponding  series,  where  only  the  single 
quantity  of  nitrate  was  used. 


Looses  of  Nitroffen  tram  the  SoUs. 

OBloalAled 


Seriei.  gr. 

9..^ 2.71 

10^ -..  6.66 

11.... 10J4 

12. iao8 

18.... 6.02 

.  14. 7.96 

16. 6.19 

16 9.13 

19. 1.27 

20 ^ +2.77 


GAinorLM 

▲ctiul 

Oif«f 

Lou. 

OtlOQltM. 

ft- 

ft. 

Mi 

—  8^ 

.69 

+  4J6 

2.67 

+  7.66 

2.72 

+ias6 

+1.76 

+  6.77 

+0.62 

+  a48 

+2.26 

+  8.46 

8.89 

+  fiJ4 

+2.66 

+  3J8 

488 

—  7.66 
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atvilnrtlMU  to  tkm  Mmrph/oUtar  i^A  tkm  Phyiriolosy  of 
D«aiteifloatiom. 

>phytic  organigms^  whether  molds  or  bacteria,  utilizing  for 
jvelopment  dead  organic  tissue,  cause  in  the  latter  more  oi^ 
p-seated  changes.  These  changes  frequently  lead  to  very  con- 
e  losses  of  nitrogen,  whose  extent  is  determined  by  the  char- 

the  decaying  substance,  by  the  organisms  present  and  by  the 
ns  under  which  the  decomposition  takes  place.  Kealizing 
^t  importance  of  such  processes  to  agriculture,  many  investiga- 
te occupied  themselves  with  the  subject,  endeavoring  to  make 
e  nature  of  decay,  both  in  the  presence  and  in  the  absence  of 

and  to  suggest  measures  whereby  the  losses  of  nitrogen  may 
oed  to  a  minimum.  The  greatest  difficulty  encountered  in 
vestigations  is  the  uncertainty  of  one  factor— the  organisms 
substance  undergoing  decay.  For  it  happens  that  the  least 
in  the  conditions  of  the  experiment  disturbs  the  established 
ium,  new  species  come  to  the  foreground,  new  physiological 
IS  become  prominent,  new  products  are  formed  and  new  re- 
take place.  In  this  case  it  is  assumed,  of  course,  that  the 
Dsition  is  taking  place  under  natural  conditions,  where  the 
nation  from  the  surroundings  is  not  excluded.  But,  in  order 
rstand  the  processes  of  decay  in  their  simplest  form,  it  be- 
leoessary  to  study  the  physiological  activities  of  single  species 

culture,  for  only  in  this  way  can  the  problem  be  reduced  to 
rhich  are  sufficiently  exact.     The  data  thus  secured  can  be 

with  great  advantage  in  the  examination  of  the  complex 
LS  where  mixtures  of  bacteria  are  dealt  with,  and  where 
ry  reactions  play  an  important  part. 

L  large  quantities  of  organic  matter  decay  in  the  presence  of 
,  the  latter  are  deoxidized,  and  the  reduction  may  be  carried 
enough  to  lead  to'  the  evolution  of  free  nitrogen.     The  true 
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significance  of  the  partial  or  complete  deoxidation  of  nitrate  in  agri- 
culture, as  gauged  by  the  present-day  knowledge,  will  be  discnfiaed 
elsewhere.  But^in  this  place  it  should  be  noted  that  enonnous  qnan- 
tities  of  nitrogen  are  lost  in  the  various  processes  of  decay,  evoi  wben 
nitrates  are  absent.  Losses  of  nitrogen  occur  from  the  manure  in 
the  stable  and  from  the  manure  heap,  and  losses  also  occur  frooi 
that  manure  after  it  is  placed  in  the  soil.  Of  the  nitrogen  contained 
in  the  fresh  manure  but  a  small  proportion  is  required  in  the  crops. 
and  it  is  doubtful  whether,  on  the  average,  more  than  25  per  cent 
are  recovered.^  With  a  better  understanding  of  the  processes  of  de- 
cay, much  could  be  done  to  diminish  such  losses.  Even  if  the  utiliza- 
tion of  the  manure-nitrogen  should  be  increased  10  per  cent,  the 
gains  to  agriculture  would  be  great.  It  is  quite  evident  that  the  losse 
of  nitrogen  are  greater  where  there  is  a  proportionately  greater 
amount  of  it  in  soluble  compounds.  Thus  in  the  decomposition  of 
liquid  manure,  its  soluble  nitrogen  compounds,  whether  urea  or  hip- 
puric  acid,  are  readily  broken  down  and  ammonia  liberated.  Tfe 
reactions  may  be  represented  as  follows: 

^  {  nh'  +  ^^^ = ^«  +  ^^^»- 
Urea, 
or.  CX),  H  CHa  —  NH  CO  CeHe -I- H,  O = CH,  —  NH,  COOH -h  C4  H,  OOOH 

Hipparic  acid.  QI70000L  Benzoic  add. 

and  CH,  NH ,  OOOH  -|-  H,  0=  CH,  OH  OOOH  -|-  NH,: 

These  reactions  represent  a  type  of  ammoniacal  fermentation  which 
is  quite  common,  leading  to  the  volatilization  of  ammonia  by  tk 
changes  in  the  amido-compounds.  .  At  the  same  time  the  nitrogei 
from  decaying  organic  substances  may  be  set  free  in  its  ekmentarr 
state,  although  it  is  still  a  disputed  point  as  to  what  extent  the  latter 
takes  place.  There  are  a  number  of  experiments  carefully  planned 
and  carefully  carried  out  which  seem  to  prove  that  no  nitrogen  e 
set  free  as  such  from  decaying  nitrogenous  substances,  and  there  are 
experiments  seemingly  accurate  which  indicate  that  such  losses  do 
occur.  It  should  be  borne  in  mind,  however,  that  the  character  of 
decompostion  is  determined  by  the  supply  of  oxygen.    With  a  plenti- 

^  See  Wagner  &  Dorsch,  IMe  Stickstofidiingung  der  landwirtscfaafUicb«D  E>itB^ 
pflanzen,  p.  247.  E.  B.  Voorhees,  New  Jersey  Sta.  Rcqp.  1901,  p.  179.  Adolf  Msfer, 
Agricaltnrchemic,  II.  vol.,  part  2,  6th  edition,  p.  61.  WoUny,  Die  Zeiaetiinf  ^ 
organischen  Stoffei  p.  407. 
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ful  supply  of  the  later,  oxidizing  processes  prevail,  and  the  ammonia 
is  gradually  oxidized  to  nitrates  and  nitrites.  Where  the  supply  of 
oxygen  is  cut  off,  or  is  limited,  the  reducing  processes  prevail — there 
is  only  a  partial  decomposition  of  the  substance,  with  scarcely  any  loss 
of  nitrogen.  The  first  type  of  decomposition  is  called  decoj/y  the  second, 
putrefaction.  However,  it  is  not  always  easy  to  draw  the  line  of  de- 
marcation, especially  where  large  quantities  of  organic  material  are 
undergoing  decay.  As  to  putrefaction,  the  preponderance  of  opinion 
is  that  no  appreciable  loss  of  gaseous  nitrogen  takes  place  here. 
Immendorff^  supports  this  view,  and  quotes  Kellner,^  Tacke,*  Ehren- 
berg*  and  Schlcwing,*  to  the  same  effect  Similar  conclusions  are 
reached  by  Miintz  and  Girard  (Ann.  Agron.  19,  1893,  pp.  5-49), 
Schneidewind,®  Dietzell'  and  Pfeiffer.*  Dietzell  finds  from  his  ex- 
periments that  "the  loss  of  nitrogen  and  of  organic  substance  is 
avoided  when  no  aeration  can  take  place.  On  the  other  hand,  there 
is  some  evidence  to  show  that  free  nitrogen  is  evolved  in  processes 
of  putrefaction. 

WoUny®  cites  Konig  and  Kiesow,^^  Dietzell,^^  Morgen  and  Konig,^^ 
as  supporting  this  view,  but,  on  summing  up  the  evidence,  he  con- 
cludes that  "no  free  nitrogen  is  split  off  in  the  putretative  decomposi- 
tion of  organic  substances." 

Conditions  are  quite  different  in  decay  proper.  The  different  in- 
vestigators are  not  ujianimous  on  the  subject,  and  it  will  be  seen 
below  how  the  apparent  discrepancies  may  be  accounted  for.  Care- 
ful measurement  and  analysis  of  the  gases  evolved  lead  Ehrenberg^' 
to  decide  that  no  elementary  nitrogen  is  liberated  in  decay,  when 
there  is  a  plentiful  supply  of  oxygen.     Opposed  to  this  are  the  re- 

^Laodw.  Jahrb.  21  (1892),  p.  281. 

'Ztschr.  physiol.  Chemie  (1887),  XII.,  p.  95. 

•Laodw.  Jahrb.  (1887),  XVI.,  p.  917. 

*Zt8chr.  phjBiol.  Chemie  (1887),  XII.,  pp.  145  and  488. 

^Compt.  Bend.  (1889),  CIX..  p.  836. 

*  Joom.  f.  Landw.  45,  p.  173. 

^Landw.  Yen.  Stat  48  (1896),  p.  177. 

•Landw.  Yen.  Stat  48  (1896),  p.  243. 

*Die  2ierBetzang  der  organischen  Stoffe,  pp.  12-13. 
"Landw.  Jahrb.,  vol.  U.  (1873),  p.  107. 
"Zftschr.  des  Landw.  Yerdns  in  Bajem,  March,  1882. 
» Landw.  Yen.  Stat,  XXX.  (1884),  pp.  199-216. 
''Zeitachr.,  physiol.  Chemie.,  XL  (1887),  p.  489. 
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gults  obtained  by  Tacke/  which  lead  him  to  believe  that  "in  the 
oxidation  of  ammonia,  as  well  as  in  the  reduction  of  nitric  acid  to 
ammonia,  conditions  may  arise  where  two  nascent  X  atoms  can  ohii- 
bine  into  molecular  N  and  escape  from  the  decaying  ma^."  Inunen- 
dorfif *  sums  up  the  matter  as  follows :  "Aus  meinen  Versuchen  gehL 
also  in  erster  Linie  hervor  das  durch  den  Verwesungs-Process,  bei 
reichlichen  G^enwart  von  SauerstofE,  Stickstoffverluste  durch  Fiei- 
werden  dieses  Elementes  eintreten  kbnnen/'  Schneidewind'  admit- 
that  losses  of  free  nitrogen  may  at  times  occur,  and  further  evidence 
on  the  subject  is  fumi^ed  by  Pfeiffer,*  (Jodlewski,*  Stutaer  and 
Hartleb,*  and  othera  After  comparing  the  evidence,  Wollny^  !Mt>: 
*Wird  man  die,  Frage,  ob  hie  der  Verwesung  StickstofQialtiger  orpn- 
ischer  Stoffe  direct  oder  nach  vorgangiger  Salpeterbildung  fraer 
Stickstoff  entbunden  wird,  also  eine  offene  bezeichnen  musaen."  Hr 
ascribes  the  differences  to  the  conditions  of  the  experiment  and  be- 
lieves that  because  of  incomplete  aeration  there  was  partial  putrefftr- 
tive  deccmiposition  alongside  of  the  decay  proper.  "And,  for  the 
rest,"  he  says,  "the  number  of  experiments  tiius  far  carried  out  are 
quite  insuflBcient  to  offer  a  final  answer  to  the  question.  That  will 
be  possible  only  when  the  life  conditions  of  the  organisms  concerned 
with  these  processes  will  be  studied  more  thoroughly,  and  ibe  chani- 
cal  composition  of  the  various  products  of  decay  will  be  determined." 
The  author  does  not  emphasize,  however,  the  influence  of  the  organ- 
isms themselves  and  the  peculiarities  of  the  different  species.  Tbe 
fact  that  different  results  were  obtained  by  investigators  who  worW 
under  similar,  but  not  identical,  conditions  is  in  itself  suflBcient  la 
indicate  the  status  of  the  subject.  An  experiment  of  Gibson's  seenL^ 
to  prove  the  point  in  question.®  Gibson  inoculated  lean  beef  awl 
blood  serum  with  an  infusion  from  putrefying  meat,  on  tbe  one 
hand,  and  with  soil  solution  on  the  other,  no  more  than  a  few  drofH 
of  inoculation  being  used  in  each  case.  He  reaches  the  following 
conclusions:    (1)  Liberation  of  nitrogen  may  take  place  during  thp 

>Landw.  Jahrb.  16  (1887),  p.  917. 

'Landw.  Jahrb.  21  (1892),  p.  281. 

•Jour.  f.  Laodw.  46  (1897),  p.  176. 

«  Landw.  Vera.  Stat.  48  (1896),  p.  202. 

*  Abetr.  in  Gentr.  t  Baot«  part  II.,  vol.  IL  (1896),  p.  462. 

<Centr.  f.  Bact.,  part  IL,  vol.  44  (1898),  p.  81. 

»L.a,  p.  6. 

'Amer.  Chem.  Jour.  16  (1898),  pp.  12-18. 
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process  of  putrefaction;  (2)  In  the  experiments  reported,  the  libera- 
tion of  nitrogen  has  been  dependent  on  the  inoculation,  and  certain 
organisms  (found  in  the  putrid  flesh)  seem  incapable  of  carrying 
on  this  process  to  any  marked  degree,  while  others  (found  in  the  soil 
infusion)  have  produced  the-  liberation  of  nitrogen  independent  of 
the  process  of  nitrification.  There  is  no  doubt  that  the  meat  infusion 
and  the  soil  solution  contained  different  organisms,  with  different 
physiological  activities,  and  it  is  but  natural  that  the  expression  of 
these  activities  in  the  results  obtained  should  be  different.  And  the 
contradictory  results  obtained  by  several  careful  investigators  make 
it  appear  that  not  enough  attention  had  been  paid'  to  the  agents  of 
decay.  That  these  are.  a  very  important  factor,  at  all  times  to  be 
reckoned  with,  will  appear  from  the  following  experiments,  carried 
on  in  this  laboratory : 


of  WltrocMi  la  Solvtioas  Tr—  from  Wltraioo. 

These  experiments  were  carried  out  with  pure  cultures  of  the  sev- 
eral organisms,  and,  in  one  case,  with  a  mixture  of  soil  bacteria.  In 
each  case  25  cc.  of  nutrient  bouillon  were  pipetted  off  into  200  cc. 
Erlenmeyer  flasks,  plugged,  sterilized  in  the  autoclave,  and,  on  cool- 
ing, inoculated  as  follows : 

1.  Sterile.  9.  B.  pyocyaneoa, 

2.  «  10.  *• 

8.  fi.  ooli  commime.  11.  B.  megatheriom. 

4        «        a  12.  ^ 

5.  B.  sabtilis.  13.  B.  New  Jersey. 

6.  "  14.  " 

7.  B.  flaoresceos  liquefociens.  15.  Mixture  of  soil  bacteria. 


8.  «  «•  16. 


i<  a 


All  of  the  inoculations,  with  the  exception  of  B.  coli  communo, 
made  rapid  growth.  In  the  latter  there  was  very  little  preceptible 
growth,  owing,  undoubtedly,  to  the  old  material  used  for  inoculation. 
At  the  endof  fifteen  days  1  and  2  were  clear,  3  and  4  slightly  cloudy, 
11  and  12  clear,  with  some  white  deposit,  and  the  others  all  turbid, 
with  a  greater  or  less  quantity  of  white,  or  dirty  white  deposit.  The 
cultures  were  then  sterilized,  and  basic  lead  acetate  added  to  precipi- 
tate the  bodies  of  the  bacteria.  This  precipitated,  also,  the  peptone 
contained  in  the  bouillon.  The  solutions  were  filtered,  washed  and 
the  nitrogen  determined  according  to  the  Kjeldahl  method,  in  the 
soluble  and  the  insoluble  portion  separately,  with  the  following  re- 
sults: 
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If  o.  of  temple.  ImolubUNit  Sdlobleint.  TMilHlt.     knn^ 

1.  Sterile. 9.00  mg.  50.76  mg.  69.76  mg,\  com-. 

2.  "     8.70   "  60.61    •*  69.81  •*   i         ^ 

8.  B.  oolL. 11.81   «  48.06   **  69Jr7 

4.       «     ^ 11.46  «  48.41    «  69.87 

6.  B.  sabtillf 4.71   **  88.66   «"  48J7 

6.  "        6.51   '•  88.76   "  45.27 

7.  B.  flaoresoeDS  Uqu 1636   *"  84.41    "  49.77 

8.  «  -  16.45  «  86.06   «  61.61 

9.  R  pjocyMieui. 14.61  «  89.72   «  54J» 

10.  "  16.96  «  8486   *•  6082 

11.  B.  megatherium. 9.06  <<  474M)  "<  5696 

12.  «  9.45  "  48.06   «  67.61 

18.  B.  New  Jewey. 14.86  «  48.71   «         *    68.66  « 

14.  « 14.91   «  44.07    "  68.98 

16.  Mixture... 18.26   **  26.46   "  89.72  "   \  qom  . 

16.        « 13.66  "*  28.91    «  87.47  «    i 


}4412- 

}67.a* 

|58J7  • 


With  the  exception  of  B.  coli,  which  made  practically  no  growft 
at  all,  the  several  organisms  caused  varying  and  yet  consideraUe 
losses  of  nitrogen  in  the  fifteen  days  of  the  experiment  The  pro- 
portionate losses  were  as  follows: 

B.  BobtUifl. 25.6  Jb.  B.  megatherium ^    8J  %. 

B  fluor.  Uqu 14.5  «  B.  New  Jeraey.,^.....^    1.3  " 

B.pyocyaueus 11.7  "  Mixture 85.2  " 

These  figures  show  that,  even  under  the  same  conditions,  the  dif- 
ferent organisms  have  produced  varying  results.  No  attempt  was 
made  to  determine  whether  the  losses  occurred  from  the  v<datiliatioii 
of  anamonia,  or  of  volatile  organic  nitrogen  compounds,  frwn  the 
evolution  of  oxides  of  nitrogen,  or  of  free  nitrogen.  NevertiiekflS, 
it  can  be  seen  from*  the  amounts  of  insoluble  organic  nitrogen  pro- 
duced that  the  losses  were  not  necessarily  greatest  where  the  devdop- 
nient  was  greatest.  Thus  we  find  that  B.  fluorescens  liquefadens  his 
assimilated  a  greater  amount  of  the  soluble  nitrogen,  originally  pres- 
ent in  the  solution,  than  any  of  the  other  organisms,  and  yet  the  losses 
of  nitrogen  were  not  as  great  here  as  they  were  in  samples  15  ind 
16,  inoculated  with  a  mixture  of  soil  bacteria.  Strangely  eiougt 
less  insoluble  organic  nitrogen  was  found  in  5  and  6,  inoculated  with 
B.  subtilis,  than  was  found  in  the  blanks.  It  is  possible  that  the 
peptone  was  attacked  by  these  bacteria  in  preference  to  the  other 
constituents  of  the  bouillon,  and  destroyed,  while  comparativelT 
little  of  it  was  used  to  build  up  their  body  substance.    Comparing  B. 
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ium  and  B.  New  Jersey,  we  find  that,  although  there  was 
iwth  and  but  a  slight  deposit  in  the  flasks  inoculated  with 
er,  and  abundant  growth  and  a  copious  deposit  in  the  flasks 
d  with  the  latter,  none  the  less  the  loss  of  nitrogen  caused 
5W  Jersey  was  just  one-third  of  that  produced  by  B.  M^a- 
(1.3  per  cent.,  as  against  3.9  per  cent.),  and  in  neither  case 
losses  as  considerable  as  in  the  other  samples.  The  greatest 
jurred  in  the  inoculation  with  B.  subtilis'  and  with  the  mix- 
oil  bacteria,  amounting  to  25.6  per  cent,  and  35.2  per  cent., 
ely.  These  are  enormous  losses  for  so  short  a  period.  It 
oticed  that  in  15  and  16,  inoculated  in  the  soil  bacteria,  the 
of  soluble  nitrogen  found  at  the  end  of  the  experiment  were 
If  of  that  originally  present  in  the  sample.  On  the  whole, 
riment  shows  that  single  species  differ  as  to  the  effect  they 
on  the  medium  in  which  they  grow;  that  the  loss. of  nitro- 
)t  proportionate  to  the  amounts  rendered  insoluble;  that  the 
the  nitrogen  solution  is  decreased,  not  only  by  the  direct 
also  by  the  change  of  the  soluble  forms  into  insoluble  and 
ually  available  forms.  Moreover,  it  appears  that  when  mix- 
bacteria  grow  in  nitrogen  solutions  they  are  apt  to  cause 
osses  of  nitrogen  than  are  caused  by  single  species.  Of 
iie  work  is  but  preliminary,  and  further  studies  will  be  nec- 
allow  a  better  understanding  of  the  subject. 


mmm  of  Nltroc^n  from  SolatloBs  Ooatalalag  Nitrates* 

ification  is  essentially  a  reducing  process.  In  its  narrower 
e  term  is  used  to  designate  the  complete  deoxidation  of  ni- 
th  the  evolution  of  free  nitrogen ;  in  a  broader  way,  the  term 
les  employed  to  designate  the  partial  reduction  of  nitrates 
is.  The  power  of  partial  reduction  is  common  to  many  bac- 
d  even  molds  and  yeasts.  Maasen^  fo\md  that  out  of  the 
ies  of  bacteria  which  he  examined,  85  had  the  power  of  re- 
litrates  to  nitrites.  Wolt'^  attributes  this  power,  also,  to 
id  yeasts.  Sewerin,^  in  his  study  of  the  bacteria  occurring  in 
mure,  found  that  out  of  29  species  examined,  2  could  destroy 

r.  Bwjt,  part  II.,  vol.  Vni.  (1902),  p.  162. 

iBche  Bandflchoo,  Jahig.  IX.,  No.  11,  abetr.  in  Centr.  f.  Bact,  V.  (1899),, 


r.  Bact  part  IL,  voL  HI.  (1897),  p.  604. 
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nitrates  completely  and  9  could  reduce  nitrates  to  nitrites.  There 
have  been  described,  in  a  manner  sufficiently  accurate,  17  or  18  orguh 
isms  capable  of  destroying  nitrates  completely.  These  were  fwmd 
in  diflEerent  places,  viz.,  in  manure  (horse  and  cow  manure),  in  the 
soil,  air,  flowing  water,  and  even  the  sea.*  Denitrifying  bacteria  are 
always  present  in  horse  manure  and  seldom  absent  frwn  cow  manure; 
on  the  other  hand,  they  are  not  prominent  in  the  excreta  of  camiTor- 
ous  animals,  probably  because  their  activities  are  obscured  by  the 
bacteria  in  the  digestive  tract  of  the  latter.'  The  denitrifying  bactem 
found  in  the  soil  are  also  frequently  obscured  by  the  others^  so  Ihat 
often  no  fermentation  takes  place  in  nitrate  bouillon  inoculated  with 
soil. 

As  Lemmermann  justly  observes,'  the  mere  inoculation  ot  nitrate 
bouillon  with  soil  is  not  suflScient  to  show  whether  denitrifying  organ- 
isms are  present  there  or  not.  On  the  one  hand,  the  nitrate  reaction 
may  disappear,  even  though  no  denitrifying  bacteria  be  present,  and, 
on  the  otiiier  hand,  the  nitrate  may  remain  intact  notwithstanding 
the  presence  of  denitrifying  bacteria.  In  the  first  instance,  the  ni- 
trates may  be  converted  into  organic  combinations;  in  the  second 
instance,  the  denitrifying  bacteria  may  be  suppressed  by  the  othw! 
present  in  the  solution.  Kiinnemann*  was  able  to  observe  denitrifica- 
tion  in  inoculations  from  five  soils  out  of  seven,  and  in  this  labora- 
tory denitrification  was  observed  in  inoculations  from  two  soils  oat 
of  three.  While  there  is  no  doubt,  therefore,  that  denitrifying  bac- 
teria are  present  in  moist  soils,  yet  it  should  be  noted  that  the  addi- 
tion of  soil  to  a  water  solution  of  nitrates  does  not  cause  denitrifea- 
tion;  for  a  considerable  quantity  of  suitable  organic  matter  must 
also  be  present,  in  order  to  furnish  the  denitrifying  bacteria  the 
energy  required.  HoflBich  has  attempted  to  determine  whether  the 
denitrifying  organisms  occurring  in  the  soil  are  derived  from  the 
manures  applied,  or  whether  there  are  distinct  species  of  denitrify- 
ing bacteria  in  the  soil.  He  found'^  one  or  more  species  of  daiitri- 
fying  bacteria  in  each  of  the  thirteen  soils  which  he  examined,  and 
comes  to  the  following  conclusions: 

'See  Hdfflich,  Gentr.  f.  Bact^  part  XL,  voL  YIIL,  p.  245 ;  Lemmermami,  Ent- 
iflche  Stndien  tiber  Deoitrificationavorg&pgey  Jeoa  (1900),  pp.  21-22;  Banr,  Abrtr.  m 
Centr.  f.  Bact.,  part  IL,  toI.  VUI.  (1902),  p.  5S7. 

'  Jenaeo,  Centr.  f.  Bact,  part  XL,  vol.  IV.,  p.  448. 

•L.C,  p.  26. 

« lAodw.  Vers.  Stat  60,  p.  97. 

•Centr.  f.  Bact,  part  H.,  vol.  VIH.,  p.  404. 
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enitrif}dng  bacteria  are  always  present  in  the  soil. 

here  is  no  decided  diflEerence  between  manured  and  unmanured 

regards  their  content  of  denitrifying  bacteria, 
he  denitrifying  bacteria  present  in  the  soil  may  survive  there 
hen  manure  is  not  applied  ewery  year. 

>ils  have  no  denitrifying  bacteria  peculiar  to  themselves ;  they 
le  same  species  that  are  found  in  manure, 
be  denitrifying  bacteria  of  the  manure,  the  straw  and  the 
any  region  bear  an  intimate  relation  to  one  another, 
he  bacteria  studied  in  this  laboratory,  several  were  isolated 
►w  and  horse  manures ;  others  were  secured  from  the  bacterio- 
laboratories  of  the  Uni-versity  of  Pennsylvania  and  of  Cor- 
dversity,  through  the  kindness  of  Dr.  Abbot  and  of  Dr.  V.  A. 

first  attempts  at  the  isolation  of  denitrifying  bacteria  were 
ith  .32  per  cent,  solution  of  sodium  nitrate  in  water,  to  which 
;  quantities  of  horse  manure  were  added.  One  hundred  cubic 
^te^s  of  the  nitrate  solution  were  plaeed  in  small  Erlenmeyer 
and  to  the  different  flasks,  5,  3,  2  and  1  gr.,  respectively,  of 
aanure  were  added.  Within  twenty-four  hours  fine  bubbles 
o  rise  to  the  surface  in  the  flasks  to  which  5  gr.  of  horse  ma- 
ad  been  added;  there  was  scarcely  any  fermentation  where 
ad  been  added,  and  none  at  all  in  the  flasks  where  1  gr.  had 
ided.  When  tested,  after  seven  days,  with  diphenylamine  and 
lilic  acid  and  naphthylamine  for  nitrates  and  nitrites,  re- 
jly,  it  was  found  that  both  had  disappeared  in  the  flasks  to 
5  gr.  of  manure  had  been  added.  On  the  other  hand,  there 
itrong  reaction  for  nitrites  in  the  flasks  to  which  only  1  or  2 
lorse  manure  had  been  added.  This  shows  that  with  the  same 
ms  at  the  start,  the  reduction  was  not  the  same,  and  that  the 
quantity  of  organic  matter  allowed  a^more  complete  reduc- 
Furthermore,  in  all  flasks  where  the  reduction  was  greatest, 
etion  of  the  liquid  was  alkaline  to  litmus  paper,  while  in  the 
here  the  reaction  for  nitrites  was  most  intense  the  liquid 
imd  to  be  neutral  to  litmus  paper.  Inoculation  was  made 
lese  flasks  into  sterile  bouillon  containing  .3  per  cent,  of  KNO3. 
itation  with  the  accompanying  fine  bubbles  became  apparent 
twenty-four  hours.  From  the  fermenting  bouillon,  reinocu- 
ras  made  into  fresh  tul)es  of  nitrate  bouillon,  and  that  repeated 
ve  or  six  reinoculations  had  been  made.     In  this  way  most 
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of  the  undesirable  non-denitrifying  bacte 
the  isolation  on  agar  or  gelatine  plates  ma 
tube  agar  plates  were  prepared,  and  the  c 
appeared,  were  inoculated  into  nitrate  boi] 
this  way  it  was  found  that  at  least  two  oi 
the  horse  manure,  which  were  capable  of  de 
'j*4;?6|jj  iHt.  evolution  of  free  nitrogen.    These  were  rep 

»v.    ,.,.TTlt  until  the  cultural  characteristics  became  < 


then,  that  neither  of  them  had  been  hitheri 

;|''2|jr)  •  rifying  organisms,   nor  elsewhere,   as  far 

At.j^jS  I  **  The  two  resemble  one  another  very  closely  ii 

^■^i£    i  -  '  istics,  yet  show  some  marked  differences. 

(  Jffl'ljfft  classed  as  a  variety  of  the  other.    It  was  de 

■?^  the  State  where  they  were  found,  and  one 

Jersey,  the  other  Bacillus  New  Jersey  varie 
tion  is  attempted  it  should  be  added  here  t 
denitrifying  organisms  was  more  readily  ace 
for  many  of  the  accompanying  organisms  li 
ing  more  rapidly  than  the  denitrifying  ba 
latter.  It  was  also  found  that  both  B.  Xe^ 
sey  var.  grow  almost  as  w^ell  at  room  temp< 
C,  In  artificial  bouillon  made  up  of  nitr; 
salts  and  sodium  citrate  and  glucose  as  the 
mentation,  while  it  took  place  with  the  ulti 
trate,  was  nevertheless  considerably  delayec 
be  as  favorable  a  medium  for  the  develop 
bacteria  as  was  the  .3  per  cent,  nitrate  boui 

Cnltnrftl  Cl&araotariBtiofl  of  B. 

GELATIN    COLONIES. 

The  colonies  grew  very  slowly  on  gelatin  a 

but  few  superficial  colonies  appear.    In  foui 

raised,   whitish    (on   blue  background),   tra 

very   small.      On   white   background   the  c( 

translucent,  with  denser  centre,  and  indicai 

'•  ture.    Under  low  power  the  superficial  colon 

\i  ish,   entire,   granular   in   structure   and   dei 

;-';  *  In  eight  days  the  superficial  colonies  app 
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raised,  with  smooth  centre,  dirty- white,  with  the  edges  of  the  lobes 
somewhat  denser.  When  examined  with  low  magnification  the  lobes 
appear  to  be  connected  by  branchings  from  the  denser  round  centre, 
the  lobes  themselves  showing  layers  of  cells  parallel  to  the  edge  and 
giving  it  the  appearance  of  concentric  structure.  The  darker  centre 
seems  as  if  surrounded  by  a  transparent  sheath;  some  of  the  super- 
ficial colonies  are  3  mm.  in  diameter  and  at  times  even  more.  The 
deep  colonies  are  yellowish,  spherical  and  look  like  chestnut  burrs. 


AGAR   COLONIES. 

In  five  days  the  superficial  colonies  are  flat,  thin,  skin-like,  wrinkled 
like  the  skin  of  a  pea,  irregular,  streaming,  sometimes  growing  out 
in  long,  narrow  strips.  Ultimately  the  colonies  spread  out  consider- 
ably, attaining  a  size  (when  there  are  few  on  the  plate)  of  6  to  7 
cm.  With  low  magnification  there  appear  the  yellow  centres,  some- 
what sunken  at  times,  radiating  in  all  directions  the  streaming  bands, 
which  are  intersected  by  lines  so  as  to  appear  like  the  structure  of 
some  vegetable  cell  wall.  At  times  the  colonies  remain  round,  but 
show  the  characteristic  wrinkled  appearance.  In  some  cases  the  ex- 
ternal zone  radiates  from  the  yellowish  centre  in  the  form  of  streamers, 
resembling  turkey  feathers.  The  markings  are  often  parallel  to  the 
circumference  and  more  prominent  than  the  longitudinal  markings. 
Below  the  surface  the  colonies  are  spherical,  yellowish,  often  radiat- 
ing ribs,  such  as  serve  as  a  network  for  the  streaming  superficial 
colonies. 

POTATO. 

No  visible  growth,  even  after  two  weeks  or  more. 


BOUILLON. 

In  twenty-four  hours,  cloudiness.  In  three  days,  a  slight  deposit, 
moderately  turbid,  with  a  thread-like  filament  adhering  to  the  walls 
of  the  tube  at  the  surface. 
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NITRATE   BOUILLON. 

In  twenty-four  hours,  moderately  turbid.  In  two  days,  turbid,  wi4 
layer  of  bubbles  at  the  surface,  showing  that  fermentation  is  far 
advanced  or  complete.  The  deposit  rising,  in  one  piece,  from  bottom 
on  twirling  the  tube.  It  is  yellowish-white  and  resembles  a  piece  of 
precipitated  peptone.  There  is  a  tendency  for  the  white,  suspended 
particles  to  settle  gradually,  with  the  upper  portion  of  the  Hquid 
thus  becoming  clear. 

MILK. 

No  apparent  change  for  some  days.  In  seven  days,  a  slight  layer 
on  surface,  with  some  yellowish  deposit.  In  two  weeks,  coagulation 
to  a  semi-solid,  pale,  translucent  mass.  In  time  the  entire  mass 
becomes  coagulated. 

NITRATE   MILK. 

In  two  days,  fine  bubbles  rising  to  the  surface,  otherwise  no  ap- 
parent change.  In  seven  days  it  is  somewhat  thicker  than  the  milk 
to  which  no  nitrate  had  been  added.  In  two  weeks,  solidification 
more  pronounced,  with  a  clear,  yellowish  serum  on  surface,  in  narrow 
layer,  above  semi-solid  mass. 

GELATIN   STAB. 

In  three  days  the  growth  is  narrow,  fiUif  orm  along  the  entire  canal, 
but  weakening  as  it  proceeds  downward,  made  up  of  bright,  glistening 
granules.  Crater-like  formation  around  pimcture  at  surface,  bord« 
raised,  glistening,  flesh-colored,  uneven.  In  eight  days'  growth  cffl 
surface,  more  extensive  than  above,  lobed,  thicker,  wrinkled,  glisten- 
ing and  translucent  at  the  borders.    In  depth,  essentially  as  above. 
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Plate  I 

Gelatin  colonies  of  B.  New  J6raey. 

1-i.  Superficial  colonies,  natural  size.    5.  Superficial  colony,  magnified  fire  times. 

6  and  7.  Internal  colonies,  slightly  enlarged. 


Plate  U. 
Agar  colonies  of  B.  New  Jersey. 
Photograph  of  agar  plate,  showing  superficial  colonies.  ^  j 
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GELATIN   SLANT. 

In  two  days'  growth,  skin-like,  glistening;  under  slight  magnifica- 
tion it  has  the  appearance  of  frosted  glass,  with  an  irregular,  raised 
border.  In  eight  days'  growth,  glistening,  borders  raised,  lobed  and 
fringed,  rugose,  translucent  and  pitted  (due  to  many  round,  whitish 
particles).  It  is  whitish  in  transmitted  light.  At  the  extreme  lower 
end  the  border  is  followed  by  a  narrower,  glistening  zone,  which  is 
smooth  and  raised. 

AGAB  STAB. 

In  twenty-fours'  growth,  cone-shaped,  reaching  within  a  few  milli- 
meters of  the  bottom  of  the  test-tube.  At  surface,  flat,  limited,  cloudy 
deposit  around  punctures.  In  seven  days,  the  surface  growth  spread- 
ing to  the  walls  of  the  tube,  then  dry,  pitted,  whitish,  with  raised 
border.  In  depth,  narrow,  cone-shaped,  and  not  reaching  the  bottom 
of  the  tube. 

AGAR  SLANT. 

In  twenty-four  hours,  a  wide,  bluish-white  band  of  growth,  en- 
tire surface  clouded,  condensation  water  turbid,  with  more  abundant 
growth  near  surface.  In  two  days'  growth,  extensive  and  flat  in  the 
upper  portion  of  the  slant,  where  it  can  be  seen,  with  a  low  magnifica- 
tion, to  consist  of  circular  units.  These  are  composed  of  a  denser, 
white,  central  mass,  a  narrow,  thinner  zone,  a  denser  band  again,  and 
of  wings  more  irregular  in  outline,  thin  and  cloudy.  In  the  lower 
portion  of  the  slant  the  growth  is  folded  and  ridged,  as  already 
observed  in  the  colonies  on  the  agar  plates ;  it  covers  the  entire  lower 
portion  of  the  slant,  is  thin,  flat,  dry,  glistening,  with  irregular  borders. 
Copious  flaky  particles  in  the  condensation  water. 


FERMENTATION   TUBES. 

Copious  growth  in  lactose,  saccharose  and  glucose  bouillon,  with 
heavy  turbidity,  but  in  no  case  was  gas  production  observed. 
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MORPHOLOGY. 

From  three-days'-old  agar  culture  the  organisms  appear  as  short 
rods,  with  rounded  ends,  occurring  singly  or  in  pairs.  They  etain 
readily  with  carbol  fuchsin,  showing  the  polar  stain,  but  with  greater 
difficulty  with  the  watery  stains.  They  are  decolorized  by  Gram'? 
method. 

MOTILITY. 

Both  progressive  and  rotary  motility  were  observed. 


SPORE. 


No  spore  formation  was  observed* 


SIZE. 


Repeated  measurements  show  them  to  be,  in  young  agar  cdtures. 
1.8-2.2-2.4  microns  long  and  .7-.8  microns  wide. 


BEHAVIOR   IN   ARTIFICIAL   SOLUTIONS. 

An  artificial  solution  was  prepared  similar  to  that  used  by  Giltaj 
and  Aberson,^  except  that  different  sources  of  nitrogent  were  used 
The  solution  contained,  in  one  liter,  2  gr.  magnesium  sulphate,  2  gr- 
potassium  phosphate,  2  gr.  calcium  chloride,  5  gr.  citric  acid,  3  gr- 
glucose  and  2  drops  of  ferric  chloride.  Besides  these,  there  was  ^ 
added  in  the  different  samples  some  nitrogen  salt,  or  peptone,  at  the 
rate  of  2  gr.  per  liter.  The  nitrogenous  substances  used  were  potas- 
sium nitrate,  ammonium  chloride,  potassium  nitrite  and  peptone. 

^  Arohiv.  Neerland,  voL  XXX.,  pp.  841-361,  quoted  by  Bani  and  8tataer,Gvtr.f. 
Bact,  part  ££.,  vol.  l^  p.  393. 
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Artificial  solation  without  nitrogen  (in  three  days)— Slight  turbidity. 


« 


and  KNOg  "  Moderate 

"  "  "  KNOj  "  Slight  " 

"  "  "  NH4CI  "  Moderate  " 

"  «  "  Peptone  «  Moderate  " 

IN  NINE  DAYS. 

With  no  nitrogen— Faint  turbidity. 
**     KNO,~Strongly  turbid,  large  bubbles,  deposit 
"     KNOa— Turbid,  slight  deposit 
**     NH4CI — ^Turbid,  brownish  deposit,  layer  on  surface. 
*'     Peptone — Moderate  tarbidity,  slight  deposit,  slight  pellicle. 

It  appears  from  the  above  that  the  growth  with  potassium  nitrite 
AS  the  only  source  of  nitrogen  was  by  no  means  as  extensive  as  it  was 
where  potassium  nitrate  was  used.  The  growth  where  ammonium 
chloride  was  used  was  rather  peculiar.  Crystals  were  deposited  on 
the  walls  of  the  tube  and  the  deposit  was  more  considerable  than  it 
was  in  the  other  cases,  and  brownish  in  color.  There  was  a  slight 
development  where  no  nitrogen  at  all  was  added,  and  it  is  possible 
that  it  was  due  to  the  slight  amount  of  nitrogen  probably  present  in 
the  water  (tap  water  was  used  here).  The  peptone  did  not,  appar- 
ently, offer  as  good  a  source  of  nitrogen  as  did  the  potassium  nitrate 
or  the  ammonium  chloride,  and  in  no  case  was  there  as  much  devel- 
opment as  in  ordinary  bouillon.  Tubes  of  bouillon  containing  2  gir. 
of  potassium  nitrite  per  liter  showed  fermentation,  with  the  accom- 
panying fine  bubbles,  in  two  days. 


B.    NEW    JERSEY   VAR. 

This  organism  differs  from  B.  New  Jersey,  particularly  in  the 
form  of  its  colonies  on  agar.  The  deep  colonies  are  yellowish  and 
of  mulberry  form,  and  considerably  smaller  than  those  of  B.  New 
Jersey.  The  superficial  colonies  are  round  or  roundish,  somewhat 
loosely  woven,  yellowish,  tend  to  be  punctiform  at  centre,  soft,  raised, 
tend  to  be  wrinkled,  but  not  as  B.  New  Jersey,  and  do  not  send  out 
streamers.  Older  colonies  are  lobed,  lobes  not  deeply  incised,  with 
i^hort  lines  radiating   towards   the  circumference.     There   are   also 
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some  longer,  wavy  lines  nearer  the  circumference,  and  at  right  angles 
to  it.  The  incisions  of  the  lobes,  while  not  deep,  are  yet  continued  as 
linear  depressions  almost  to  the  centre,  thus  producing  the  appear- 
ance of  folds. 

The  appearance  in  artificial  solutions  is,  also,  somewhat  different, 
as  is  shown  below: 

With  KNOg— B.  New  Jeney— Moderately  turbid,  slight  depodt 
a        u         u     u        u     var.-Strongly  turbid  d^weit,  hnbblee. 
«     KNOa— B.  New  Jeney— Turbid,  slight  deposit. 
******     ^        **     var.— Turbid  deposit,  layer  on  surface,  babbki. 
"     NH4CI— B.  New  Jersey— Turbid,  browuish  deposit. 
"         "  "     **        "     Tar.— Turbid,  brownish  deposit,  layer  on  suAdc. 

**     Peptone— B  New  Jersey — Moderate  turbidity,  slight  deposit 
"         "  "     "         "     var— Moderate  turbidity,  slight  deposit 

"     no  nitrogen— B.  New  Jersey— Slight  turbidity. 
«      "        "  '     "        «     var.-Slight  turWdity. 

When  tested  a  few  days  later  with  diphenylamine  there  was  no 
reaction  in  either  the  nitrate  or  nitrite  tubes.  Further  differawa 
were  observed  in  ordinary  bouillon,  where  B.  New  Jersey  var.  shoii 
very  often  a  tendency  to  form  a  pellicle  on  the  surface  of  the  medium, 
while  B.  New  Jersey  shows  no  such  tendency. 


Tkm  laaUtion  aad  thm  Cttltnrftl  GkarmotMristiM  of  SyaiUeftls 
DMatril!rlss  BaoUU  SO  aad  21. 

These  two  organisms  were  isolated  from  cow  manure,  and,  imtil 
further  study  of  them  is  made,  will  be  called  by  their  laboratory 
numbers,  B.  20  and  B.  21.  B.  21  resembles  greatly  B.  denitrificans, 
described  by  Burri  and  Stutzer,^  which,  in  symbiosis  with  B.  cdi 
commune,  is  capable  of  destroying  nitrates  with  the  evolution  of  free 
nitrogen.  B.  21  is  entirely  distinct  from  B.  coli  or  B.  typhosos, 
which  can  take  its  place  in  symbiotic  denitrification,  as  will  be  sm 
by  the  cultural  characteristics  presented  here.  A  discussion  of  the 
physiology  of  symbiotic  denitrification  and  its  distinction  from  other 
denitrification  processes  will  be  given  below.  In  this  place  it  need 
only  be  said  that  the  t\i^o  organisms  are  not  capable  of  destroying 
nitrates  when  growing  alone. 

1  Centr.  f.  Bact,  part  II.,  vol.  I.  (1895),  p.  257. 
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For  the  purpose  of  isolation  of  denitrifying  bacteria,  .3  per  cent, 
nitrate  bouillon  was  inoculated  witl)  a  bit  of  cow  manure  obtainued 
on  the  College  Farm.  In  eighteen  hours  there  was  a  copious  evolu- 
tion of  nitrogen,  as  evidenced  by  the  numerous  minute  bubbles  ris- 
ing to  the  surface  and  forming  there  a  layer  of  foam.  After  one  or 
two  reinoculations,  agar  plates  were  prepared,  and  in  three  days,  at 
the  room  temperature,  there  were  at  least  three  distinct  organisms 
apparent,  according  to  the  appearance  of  the  colonies: 

1.  Smooth,  spreading,  flat,  skin-like,  entire,  with  edges  sharply 
cut. 

2.  Yellowish-white,  thick,  raised,  irregular,  glistening  colonies. 

3.  Spreading,  flat,  glistening,  irregular,  warty  colonies. 

The  last  appeared  in  greater  numbers  than  the  others.    On  inocu- 
lating them  into  nitrate  bouillon,  none  proved  capable  of  denitrifica- 
tion.    On  making  new  plates  from  fermenting  nitrate  bouillon  tubes, 
there  were  observed  among  the  others  flat,  thin,  fibrous  colonies, 
which,  on  being  inoculated  into  nitrate  bouillon,  showed,  in  some 
cases,  at  least,  active  denitrification.     Plates  prepared  from  the  lat- 
ier  showed  at  least  two  kinds  of  colonies;  one,  the  branched,  thin, 
fibrous  colonies,  the  other,  thin,  irregular,  spreading  colonies,  with 
edges  sharply  cut  and  growing  very  rapidly.    Because  of  the  absence 
of  the  characteristic  B.  coli  colonies,  it  was  not  thought  at  the  time 
that  there  was  a  case  of  symbiotic  denitrification  at  hand.     It  was 
soon  noticed,  however,  that  not  all  inoculations  from  the  fibrous 
colonies^  which  were  at  first  believed  to  be  the  denitrifying  organ- 
isms, produced  denitrification,  and  that  the  plates  from  the  tubes 
which  did  ferment  invariably  contained  two  organisms.    The  second 
organism,  producing  the  fiat,  spreading  colonies,  while  it  made  its 
appearance  somewhat  later  than  the  other,  grew  so  rapidly  as  to 
cover  the  entire  plate  in  two  or  three  days,  and  made  an  uncon- 
taminated  inoculation  almost  impossible.     Fresh  agar  plates  were 
then  prepared,  and  careful  inoculations  made  from  the  fibrous  colo- 
nies before  the  others  became  visible;  and,  similarly,  nitrate-bouil- 
lon tubes  were  also  inoculated  from  the  flat,  spreading  colonies  when 
they  made  their  appearance.     Out  of  the  two  tubes  inoculated  from 
the  former  there  was  no  fermentation  at  all  in  one  after  ten  days, 
and  in  the  other,  bubbles  appeared  on  the  fifth  or  sixth  day  instead 
of  the  normal  twenty-four  hours.     On  plating  this  second  tube  the 
two  organisms  were  found,  and  it  became  clear  that  there  was  con- 
tamination in  that  tube.     In  the  inoculations  from  the  thin,  flat. 
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spreading  colonies  no  fermentation  appeared.  When,  however,  to  one 
of  these  non-fermenting  tubes  a  trace  of  bouillon  was  added  from  the 
tubes  inoculated  with  the  fibrous  colonies,  fermentation  soon  set  in.  In 
view  of  the  fact  that  these  organisms  grew  rapidly  when  alone,  but 
produced  no  denitrification,  and  showed  the  same  characteristics  when 
reinoculated  for  several  generations,  and  that  when  inoculation  wis 
made  from  one  into  the  other,  or  when  the  two  were  inoculated  at 
the  same  time  into  fresh  nitrate  bouillon,  fermentation  invariably 
set  in,  it  was  concluded  that  a  case  of  symbiotic  denitrification  was 
here  dealt  with.  Furthermore,  plates  prepared  from  each  showed  bnt 
one  kind  of  colonies,  which,  when  inoculated  together,  produced  fer- 
mentation and  produced  none  when  kept  separate. 


Gnltiaiml  Gluumot^rtstios  of  B.  SO. 

AGAR   COLONIES. 

Deep  colonies — white,  small  (less  than  1  mm.),  entire,  irregularly 
round  to  elliptical.  Surface  colonies — slightly  whitish  and  scarcely 
raised,  very  irregular,  tufted  and  feathery,  with  very  small,  white 
centres.  In  some  cases  they  have  the  appearance  of  fibrous,  matted 
roots.  Single  colonies  measure  more  than  1cm.  across.  In  some 
smaller    colonies  the  branches  are  wider  at  the  tip. 


NITRATE   BOUILLON. 

Turbid,  almost  white,  film  on  surface  very  fine  and  slightly  shim- 
mering when  held  at  the  proper  angle.  Odor — none,  or  faint  and 
unpleasant.    In  three  days,  a  moderate  white  deposit. 


BOUILLON. 

In  three  days,  turbidity  and  a  slight  white  deposit. 

NITRATE  BOUILLON. 

In  three  days,  turbid,  with  a  moderate  white  deposit 
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AGAR   STAB. 

broad,  tapering  line  of  growth,  reaching,  in  seven  days,  to 
:oin  of  the  tube;  growth  on  surface,  whitish,  scarcely  raised, 
fig,  ultimately  covering  the  entire  surface. 


AGAR   STROKE. 

th  whitish,  thin,  glistening,  covering  entire  surface,  tufted  at 
condensation  water  turbid,  with  white  deposit. 


POTATO. 


th  slightly  brownish  band,  somewhat  raised  and  broader  at 


Onltmml  dharaot^rlstios  of  B.  21. 

AGAR   COLONIES. 

small,  round  or  elliptical,  white,  rather  irregular  and  re- 

l  those  of  B.  20.     Surface,  spreading,  thin,  flat,  skin-like, 

p,  attaining  a  diameter  of  several  cm.  if  unimpeded  in  their 

The  edges  are  usually  toothed  or  incised.     The  surfaces 

bluish  shimmer  when  held  up  to  the  light. 


NITRATE   BOUILLON. 

utely  turbid,  violet,  shimmering  film  rising  some  distance  up 
s  of  the  tube,  and  tending  to  wrinkle  when  the  tube  is  in- 


BOUILLON. 

ee  days,  slight  deposit,  turbidity,  slight  film. 


t4#i»5^»i;ii 
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NITHITE   BOUILLON. 


Turbid,  moderate  white,  flaky  deposit,  fine  bubbles  rising  to  tin 
surface,  showing  active  fermentation. 


AGAR   STAB. 


Tapering  band  of  growth,  narrower  than  in  B.  20,  extending  m: 
quite  to  the  bottom  of  the  tube;  surface  growth,  white,  glisteninf. 
irregular. 


AGAR   STROKE. 


Irregular  band  of  growth,  wider  at  the  base,  outlines  rather  shirp 
and  toothed,  transparent,  slightly  whitish,  condensation  water  tur- 
bid, with  white,  flaky  deposit  and  film. 


POTATO. 

Band  of  growth  brown,  raised  and  covering  about  one-third  of  \b 
surface. 

FERMENTATION   IN   TUBES. 

Abundant  growth  in  lactose,  glucose  and  saccharose  bouillon,  inocu- 
lated with  either  B.  20  or  B.  21.  In  neither  case  was  fennentati*>:i 
observed. 

ODOR. 

In  the  cultures  of  B.  20  scarcely  any  odor  was  noticed,  and  if  asj 
at  all,  a  faint,  unpleasant  odor.  In  the  cultures  of  B.  21  a  distill' 
rather  pleasant  odor. 
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BACTERIA   IN   ARTIFICIAL  BOUILLON. 

artificial  bouillon  was  made  up,  as  already  described,  of  the 
salts  and  of  sodium  citrate  and  glucose;  various  sources  of 
1  were  used,  as  with  B.  New  Jersey.  It  was  found  that  B.  20 
21  showed  striking  differences  in  this  respect,  as  the  follow- 
imns  will  show: 

CNO,   — Clear,  oo  growth. 

rn^ci  —  "      «•     " 

^eptone— Growth,  turbidity,  deposit 

LSO^  ^Heayy  deposit,  turbidity,  shimmering  film,  nitrite  reduced. 
YHCl    —Strong  turbidity,  wmxj  lajer  on  surface,  dirty  white  deposit,. 

crystals  on  walls  of  tube, 
^eptone — Heayy  deposit,  turbidity,  shimmering  film. 


MORPHOLOGY. 


B.20. 


rods,  with  rounded  ends,  occurring  singly  or  in  twos ;  lengthy 
licrons,  with  .5  microns.  Stains  uniformly  with  carbol  fuchsin, 
b  greater  difficulty  with  the  watery  stains.  There  is  no  pro- 
motility  in  hanging  drop,  but  many  individuals  showed  vibra- 
tion. 

B.21. 

short  rods,  with  rounded  ends,  occurring  singly  or  in  twos, 
ke  the  polar  stain  with  carbol  fuchsin,  and  are  .6-1.2  microns 
i  .5-.6  microns  wide.  In  hanging  drop  from  either  nitrite 
or  agar,  progressive  motility  is  shown.  The  flagella  are  polar, 
be  sake  of  comparison,  the  cultural  characteristics  of  the  two 
ic,  denitrifying  bacteria,  B.  coli  commune  and  B.  denitrifi- 
scribed  by  Burri  and  Stutzer,^  are  presented  here. 

t  Bact.,  part  XL,  vol.  I.,  (1896),  pp.  864-360, 
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B.  Ooli  jOoBumuio* 

FORM   AND  DIMENSIONS. 

Prom  two-days'-old  gelatin  plate — ^pluinp  rods,  with  rounded  eni, 
1-1 14  niicrons  long  and  %  micron  wide.  From  bouillon  the  <»gin- 
isms  are  larger,  attaining  a  length  of  2%  microns.  The  plasma  i» 
homogeneous  and  takes  the  stain  easily  and  unifonnly. 

MOTILITY. 

From  fresh  plates,  very  active,  from  bouillon,  less  so. 

AGAR   STAB. 

Narrow  growth,  a  long  line  of  puncture  in  lower,  as  well  u  in 
upper  portion.  A  round  puncture  on  surface,  a  thin,  skin-like, 
glistening,  smooth  growth,  soon  extending  to  the  walls  of  the  tube. 

AGAR   STROKE. 

Growth  soft  (slimy),  strongly  glistening,  scarcely  raised,  with 
smooth,  partly-toothed  edges. 

POTATO. 

In  two  days,  at  3?°  C,  the  characteristic  moist,  glistening  growth 
of  dirty-yellow  color.    The  same  at  room  temperature. 

BOUILLON. 

Evenly  turbid,  with  a  dirt}'- white  deposit  on  the  bottom  of  the  tube, 
which  easily  breaks  into  fine  particles  on  shaking.  No  pellick?  oe 
surface  even  after  several  weeks. 
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PIGMENT   AND  SPORES. 


igment  or  spore  formation  noticed.     Cultures  several  weeks 
1}'  sterilized  by  a  single  boiling. 


FERMENTATION   TUBES. 

ding  to  Pflugge,*  B.  eoli  produces  gas  in  lactose  and  glucose: 

Ovltnrftl  OhmTmntTigtloa    B.    of  DMAitarlfloaas. 

FORM   AND  DIMENSIONS. 

organisms  are  1Mj-2%  microns  long  and  %  micron  wide.    In* 
cultures  they  may  attain  a  length  of  2-3  microns. 

MOTILITY. 

Jy  absent.  Where  present  it  is  usually  very  active.  In  two* 
i  bouillon  cultures  (at  30°   C.)   the  greatest  part  are  non- 

AGAR   PLATES. 

ce  colonies,  very  thin,  skin-like  growth.  There  is  a  somewhat 
but  not  well-defined,  portion  in  the  centre.  When  only  a 
^nies  are  present  on  the  plate  they  may  attain  in  twenty- 
thirty  hours,  at  37°  C,  a  diameter  of  2  to  3  cm.  The  colonies 
ally  roundish,  but  outgrowths  occur,  and  where  the  colony 
on  another,  polygonal  forms  may  arise. 


AGAR   STAB. 

th  in  upper  portion  of  stab  more  pronounced  than  in  lower 
;  at  times  the  growth  does  not  extend  along  the  entire  length 
anal.  On  the  surface  there  is  a  grayish  fat,  glistening  deposit,. 
in  one  or  two  days,  reaches  the  walls  of  the  tube. 

-orgmniflmeii. 


ymg. . 
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AGAR   STROKE. 

Entire  agar  surface  covered  rapidly    (at  30°   C.  in  twenty-four 
hours)  by  a  thin,  grayish  growth. 


POTATO. 

In  two  days,  at  room  temperature,  there  is  scarcely  any  growth. 
At  30**  C,  after  two  days,  there  is  a  2  to  3  mm.  wide  band,  glista- 
ing,  scarcely  raised,  dirty  brown-red,  becoming  more  intensely  colored 
in  the  following  days.  At  room  temperature  the  f onnation  of  pig- 
ment is  less  pronounced. 

BOUILLON. 

Becomes  turbid,  at  30**  C,  in  twenty-four  hours,  to  complete  noo- 
transparency,  deposit  reddish- white,  which  easily  breaks  up  on  tak- 
ing. No  pellicle  is  formed,  although  a  tendency  in  that  direction  is 
evidenced. 

BEHAVIOR  TOWARDS   STAINS. 

Water  methyl  violet  colors  the  organisms  readily,  but  not  intoedj- 
With  carbol  fuchsin  there  is  an  evident  tendency  to  polar-staining- 
In  single  cases  this  is  quite  pronounced.  Cultures  on  alkaline  pota- 
toes, at  37°  C,  produce  a  brown-red,  variable  pigment  Gelatine  and 
agar  show  a  dirty  green  fluorescence.  No  spore  formation  was  ob- 
served. 

By  comparing  B.  20  and  B.  21  in  the  B.  coli  and  with  B.  denitri- 
ficans,  respectively,  it  will  be  observed  that  B.  20  and  B.  coli  are  dis- 
tinct organisms,  and  that  B.  21  and  B.  denitrificans  show  considmbl? 
differences,  which  make  it  appear  that  the  two  are  not  identical,  wd 
further  study  will  be  required  to  determine  this  point.  Some  fnrtber 
data  as  to  the  identity  of  B.  20  were  obtained  by  comparing  its  growth 
in  artificial  bouillon  with  that  /)f  B.  coli,  a  culture  of  which  vai 
secured  through  the  kindness  of  Dr.  Moore,  of  Cornell  Universi^- 
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»WTH  IN  ABTIFICAL  BOUILLON,  WITH  SOURCE  OF    NITBOOBNy  AS: 

rOg — B.  coli. — Turbid,  film  on  surface. 

B.  20 — Clear,  no  growth. 
rO,— B.  ooli.— Turbid,  slight  deposit. 

B.  20— Clear,  no  growth. 
[4C1.^B.  colL^Turbid,  floccnlent,  heavy  deposit,  film. 
•*  B.  20— Clear,  no  growth. 

>tODe — ^B.  oolL — ^Turbid,  white  deposit,  film. 
**  B  20— Growth,  turbidity,  deposit 

1  be  seen  from  the  above  that  B.  coli  can  grow  very  well  in 
3  containing  the  mineral  salts,  citrate  and  glucose,  and  either 
nitrite  or  an  ammonium  salt  as  its  only  source  of  nitrogen, 
.  20  could  not  grow  at  all  under  these  conditions,  but  de- 
and  grew  rapidly  in  the  same  solution  containing  peptone  as 
source  of  nitrogen.  Ammonium  chloride  appeared  to  be  a 
vorable  source  of  nitrogen  for  B.  coli  than  either  potassium 
OT  potassium  nitrite,  and  potassium  nitrate  appeared  to  be 
good  as  peptone.  On  the  other  hand,  the  growth  with  potas- 
;rite  as  the  only  source  of  nitrogen  was  not  as  extensive. 


urn  CSarbon  Oomponada  B«at  S«it«d  for  DMaitapffloatioa. 

tain  amount  of  energy  is  required  to  tear  apart  the  atoms  in 
ate  ittolecules.  Unless  such  energy  is  at  their  disposal,  the 
^ng  bacteria  cannot  effect  the  decomposition  of  nitrates, 
iprophytic,  they  depend  for  their  source  of  energy  on  organic 
ids,  elaborated  by  the  plant  (or  animal)  world,  yet  there  are 
^anic  compounds  which  they  prefer  to  others.  The  different 
nag  bacteria  thus  far  described  show  very  considerable  dif- 
in  this  respect.  Lemmermann^  has  summed  up  the  work  of 
ir  of  investigators  up  to  1900  on  this  particular  point,  and  it 
3cessar\'  to  go  into  detail  here.  The  work  of  Jensen,  Stutzer 
•tleb,  Spieckermann,  Stoklasa,  Pfeiffer  and  Leinmermann  is 
i  by  him,  and  to  these  should  also  be  added  the  work  of  Stok- 
Vitek,^  Massen'  and  Salzmann,*  which  appeared  since  the 
ion  of  Lemmermann's  booklet.    It  seems  that  certain  organic 

;>.  27. 

£  Bact,  part  II.,  vol.  VII.  (1901),  p.  267. 
t  Bact,  part  II.,  vol.  VHI.  (1902),  p.  152. 
f.  Bact,  part  II.,  vol.  VIII.  (1902),  p.  347. 
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acids  are  a  very  suitable  source  of  energy,  carbohydrates,  like  fructo^ 
and  glucose,  are  readily  utilized  by  a  number  of  denitrif)iiig  bacterid 
as  are  some  higher  alcohols  and  amido  derivations  of  the  fatty  ac«i>. 
Spieckermann*  obtained  some  interesting  results  with  sevwal  serift 
of  organic  compounds.  He  found  that  glucose  could  be  utUiied  vefr 
readily  by  the  four  denitrifying  bacteria  with  which  he  worked,  am] 
namely,  B.  pyocyaneus  B.,  B.  fluorescens  liquefaciens  and  two  denitr- 
fying  organisms  which  he  islolated  from  manure,  but  which  he  ha.- 
not  described. 

In  a  series  of  solutions  containing,  besides  the  mineral  salt^  ' 
per  cent  of — 

Gljoerin— GHjOH,  CHOH,  CH^OH. 
Glyoeroee— CH,OH,  CHOH,  CHO. 
Gljoeric  acid— CHjOH,  CHOBE,  OOOH. 
Tartronic  acid— OOOH,  CHOH,  OOOH. 

He  found  that  there  was  no  growth  at  all  in  glyoeroae  and  tartron: 
acid,  and  growth  and  denitrification  in  the  solution  of  glyceric  •«': 
and  glycerin,  in  the  former,  however,  only  by  B.  pyocyaneus  and  R 
fluorescens  liquefaciens.    On  examining  the  clear  solution  of  gljcer- 
ose,  he  found  that  the  bacteria  had  been  destroyed  there,  while  in  il^ 
tartronic  acid  the  bacteria  were  still  capable  of  development  wba 
placed  in  a  glucose  solution.    It  appears  from  this  that  the  al<feh]nK  j 
glycerose  acted  as  a  poison  to  all  organisms,  and  that  tartronic  acid  | 
differing  from  glyceric  acid  by  the  replacement  of  the  carboiyl  groK  | 
by  CHj  OH  did  not  offer  a  suitable  source  of  energy  to  the  doiitr- 1 
fying  organisms.    Still  greater  individual  peculiarities  were  obeeired  I 
in  the  following  series : 


!|cH,C 

;|cH.( 


Mannit.. 

Sorbit j^CH.OH  (CH0H)4  CH,OH 

Daldt ... 
Qlaoose.. 

Froctoee ^  CHjOfl  (CHOH)^  CHO. 

OalaotoBe.. 

Muric  acid...  j-OOOH  (CHOH)^  OOOH. 


The  results  obtained  were  as  follows : 
Mannit — Complete  denitrification  by  the  four  organisms  in  tte?! 
days. 

1  Lemmennaiiii,  1.  c,  p.  28 
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Sorbit — No  growth  by  B.  pyocyaneus  and  B.  fluorescens  liquefa- 

ciens,  while  the  two  organisms  isolated  by  him  from  manure  destroyed 

the  nitrate  completely  in  three  days. 
Dulcit — No  growth  by  B.  pyocyaneus  and  B,  fluorescens  liquefa- 

ciens;  complete  denitrification  by  the  others  in  four  days. 
Glucose — Complete  denitrification  by  all  in  four  days. 
Fructose — Complete  denitrification  by 'all  in  three  days. 
Galactose — Complete  denitrification  by  all  except  B.   fluorescens 
liquefaciens  in  three  days;  the  latter  failed  to  grow. 
Mucic  acid — No  growth  by  any  of  the  four. 

In  this  case  the  aldoses  glucose  and  galactose  seemed  to  be  favorable 
sources  of  carbon^  as  was  the  ketose  fructose.  The  higher  alcohols  also 
proved  suitable,  yet  two  of  the  organisms  failed  to  grow  in  sorbit  and 
dulcit.  The  two  carboxyl  groups  of  the  mucic  acid  inhibited  growth, 
also,  in  this  case.  It  is  not  likely  that  the  cause  of  the  failure  lies 
in  the  number  of  carboxyl  groups  present,  for  citric  acid,  which  con- 
tains three  carboxyl  groups,  has  been  found  to  be,  also,  in  this  labora- 
tory, a  very  suitable  source  of  carbon,  and  it  must  be  assimied  that  it 
'is  the  position  of  the  carboxyl  group  in  mucic  or  tartronic  acid  which 
•enders  these  compounds  an  unfavorable  source  of  energy.  Spiecker- 
nann  found,  also,  amido-acids,  and  hydroxy  acids  to  be  favorable 
ources  of  carbon.  Of  the  acids  of  the  paraflftne  series,  formic  and 
cetic  acids  proved  unsuitable,  while  propionic,  butyric,  isobutyrio,  va- 
erianic  and  capronic  could  be  utilized  by  all  four  organisms.  Spieck- 
rmann  also  tried  saturated  and  unsaturated  alcohols  and  a  number 
f  pentoses.  According  to  Stoklasa,*  a  considerable  number  of  denit- 
if3ring  bacteria  can  make  use  of  butyric,  succinic,  malic,  lactic  and 
[trie  acids,  and  also  d-glucose,  1-xylose,  1-arabinose,  saccharose, 
laltose  and  lactose  for  their  development.  Among  the  organisms 
hich  he  ennumerates  is,  also,  B.  pyocyaneus,  but  the  work  in  this 
Moratory  indicates  that  B.  pyocyaneus  is  not  capable  of  utilizing 
1  of  the  substances  mentioned  by  him,  as  will  be  shown  below. 

Salzmann^  studied  the  behavior  of  B.  Hartlebi  and  B.  Stutzeri 
wards  the  carbon  compounds,  and  he  also  found  distinct  individual 
K^uliarities.  Thus,  B.  Hartlebi  could  utilize  saccharic  and  formic 
id,  while  B.  Stutzeri  was  unable  to  do  that.  Furthermore,  it  was 
lable  to  make  use  of  arabinose,  xylan,  glucose,  inulin,  lactose  and 

Cenir.  L  Baot,  part  IL,  voL  VII.  (1901),  p.  267. 

DiflBertation,  Eonigsberg  (1901),  Abstr.  in  Centr.  f.  Bact.,  part  II.,  vol.  VIIL,  p.  847. 
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maltose,  while  B.  Hartlebi  developed  in  solutions  of  these  without 
difficulty.  B.  Stutzeri  was  also  unable  to  utilize  mannit,  isoamyl  and 
isobutyl  alcohols,  which  proved  suitable  for  B.  Hartlebi.  Thelattei 
could  also  make  use  of  hippuric  and  uric  acid,  which  wasnoitmeof 
B.  Stutzeri, 

B^kavior  of  B.  Hew  Jersey  Towmxdm  OivaBlo  Adii. 

In  order  to  determine  the  comparative  value  of  several  orginic 
acids  as  a  source  of  carbon  for  B.  Xew  Jersey,  a  solution  of  minersal 
salts  was  prepared,  which  contained,  per  liter: 

2  grama     Mg  S04 
2      "         K,HPo4 
0^      «         Ca  CI, 
2      "         KNo, 
2  drops  of  Fe,  C!, 

As  the  source  of  carbon  there,  as  added  in  the  different  cases,  gu^ 
dnic,  tartaric,  lactic  or  citric  acid,  all  at  the  rate  of  5  gr.  per  liter, 
and  in  some  cases  asparagine,  at  the  rate  of  2  gr.  per  liter.  The 
arrangement  of  the  experiment  was  as  follows: 

1.  Mineral  salts  +  lactic  acid. 

2.  «        4.         «   +CaCo, 

3.  "         +         "    +  Asparagine, 

4.  «        +         «  +  «         +CiCo, 

5.  Mineral  salts  +  saccinic  acid. 

6.  *•         +  "   +CaCo, 

7.  "         +  "   +  Asparagine. 

8.  "        +  "  +         "         +CaCo, 

9.  Mineral  salts  -f-  tartaric  add. 

10.  "        +  "   +CaCo, 

11.  «        +  «   +  Asparagine. 

12.  ■         "        +  "   +         "         +CiCo, 

18.  Mineral  salts  +  citric  acid. 

14.  "        +  "   +CaCo, 

16.  "        +  "    +  Asparagine. 

16.  "        +  "   +  "        +CaCo, 

The  calcium  carbonate,  where  used,  w^as  added  at  the  rate  of  .5  f- 
to  each  flask,  which  contained,  in  every  case,  200  ce.  of  liquid,  i^-* 
different  acids  in  solution  were  neutralized  with  sodium  hydroxi* 
until  they  were  faintly  alkaline  to  phenolphtaleine,  ihe  degree  ol 


Digiti 


zed  by  Google 


EXPERIMENT  STATIOX  REPORT. 


211 


lity  being  nearly  the  same  in  every  case.  After  the  200  cc. 
us  of  the  respective  solutions  were  placed  in  the  corresponding 
the  latter  were  plugged  with  cotton  stoppers  and  sterilized  in 
toclave.  After  sterilization  it  was  discovered  that  the  potassium 
?  was  omitted  in  flasks  1,  2,  3  and  4;  nevertheless,  the  inocula- 
ras  proceeded  with,  it  l)eing  dwnied  inadvisable,  at  the  time, 
ce  up  new  solutions.  After  inoculation  with  B.  New  Jersey  the 
[  flasks  were  placed  in  the  incubator  ivnd  kept  at  28°  C.  In 
lys  the  following  was  observed: 


lask  1. 

aear. 

a 

2. 

u 

u 

8. 

Turbid. 

tt 

4. 

« 

flaky  deposit 

u 

6. 

Clear. 

•c 

6. 

M 

**      7.  Turbid,  flakj  masses  and  skin-like  membrane. 
«      8.       "         "         «      more  limited 

"      9.  aear. 

«  10.      « 

"  11.  Turbid,  dirtj  white  deposit,  bubbles. 

«  12.       •*         «        «         "       copious  bubbles. 

**  18.  Turbid,  flakj  deposit. 

M  24,       '*  *'         ** 

**  16.       **       liquid  jellowish,  bubbles. 

"  16.       "       copious  bubbles,  deposit. 

ring  the  lactic  acid  out  of  consideration,  it  appears  that  only 
acid  proved  suitable  as  a  source  of  energy  when  used  alone, 
5,  6,  9  and  10  remained  clear  and  showed  no  growth,  while, 
other  hand,  citric  acid,  in  13  and  14,  without  the  addition  of 
her  organic  compound,  proved  efficient  as  a  source  of  carbon. 
4,  7,  8,  11,  12,  15  and  16,  where  asparagine  was  also  added, 
was  rapid  growth,  with  the  ultimate  disappearance  of  the 
s,  and  furthermore,  where  calcium  carbonate  was  added,  there 
■eater  development;  thus,  in  12  and  16  there  was  a  more  in- 
p"owth  than  in  the  corresponding  11  and  15,  where  no  calcium 
ate  was  used.  It  was  also  observed  that  bubbles  first  appeared 
and  16,  then  in  7  and  8,  and  finally  in  11  and  12.  In  fifteen 
fter  inoculation  the  several  flasks  appeared  as  follows: 
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1.  Clear. 

2.  aondj. 

8.  Turbid,  floatiDg  pellidee,  dirty  white  deposit. 

4.  **  *'  "        deposit  more  abundant 

5.  Clear. 

6.  Turbid,  some  deposit 

7.  Moderate] J  turbid,  liquid  yellowish,  flaky  deposit 

8.  Turbid,  bluish-white  layer  along  walls  of  flask,  deposit  more  sbuodaBt 

9.  Clear. 

10.  ** 

11.  Turbid,  deposit  paraffine  like. 

12.  dear,  deposit  more  abundant 

18.  Turbid,  large  bubbles,  slight  deposit 

14.       «  H         u       deposit 

16.       ^       liquid  pinkish,  crystalline  deposit,  paraffine-like  particles  on  ■^ 

fsce. 
16.  Turbid,  liquid  pinkish,  crystalline  deposit,  paraffine-like  paiticUs  oa  ■^ 

£see. 

It  will  be  notioed  here  that  in  flask  6,  where  succinic  acid  wk 
used  as  the  only  source  of  carbon,  there  was  growth,  while  iheie  was 
none  in  flask  5,  showing  that  the  presence  of  calcium  carbonite 
allowed  B.  New  Jersey  to  utilize  succinic  acid.  There  was  a  sli^t 
cloudiness  in  2,  indicating  a  very  limited  growtii,  and  probably  dw 
to  the  trace  of  combined  nitrogen  contained  in  the  reagents.  It  has 
been  found,  in  other  experiments,  that  lactic  acid  is  a  very  suitabk 
source  of  carbon  to  many  denitrifying  bacteria.  Tartaric  acid  alone 
proved  altogether  unsuitable  for  B.  New  Jersey.  After  steriliatwo 
the  several  cultures  were  filtered  and  the  nitrogen  in  the  insolubk 
residue  on  the  filters  determined,  according  to  the  Kjeldahl  method, 
with  the  following  results : 

Insoluble  organic  N  in  No.  1—0      mg.       Insoluble  organic  N  in  No.  9—0     ng* 

«  «  <i         i(Mort  ■ 

«  «  44         n-i77  * 

•'  **  "         18— &S0  * 

a  u  .«  IS—UO  • 

.1  «.  «         14-200  • 

"  "  «         15-7^  • 

♦*  "  «         10-008  • 

The  quantities  of  nitrogen  recovered  as  insoluble  organic  were. 
with  one  exception,  greater  in  the  samples  where  calcium  carbonate 
was  used,  as  against  the  corresponding  samples  where  none  was  em- 
ployed. There  were  9.18  mg.  of  nitrogen  found  as  insoluble  organic  in 


u 

If 

2-O.S 

11 

u 

tl 

8—2.38 

u 

u 

(( 

4—1.83 

II 

« 

<f 

6—0 

11 

« 

4( 

6—096 

If 

l( 

II 

7—1.93 

II 

(( 

U 

8—4.22 

II 
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16,  as  against  7.84  mg.  in  15 ;  8.30  mg.  were  found  in  12,  as  against 
4.77  mg.  in  11,  and  4.22  mg.  were  found  in  8,  as  against  1.93  mg.  in 
7.    The  favorable  influence  of  calcium  carbonate  is  also  observed  in 
2,  as  compared  with  sample  1,  and  in  sample  7,  compared  with  sample 
6.    The  amount  of  insoluble  organic  nitrogen  found  is  proportionate 
to  the  development  of  the  bacteria,  although,  as  far  as  denitrification 
proper  is  concerned,  the  losses  are  not  necessarily  greatest  where  the 
amount  of  insoluble  organic  nitrogen  formed  is  the  greatest.    On  the 
contrary,  where  the  decomposition  of  the  nitrates  takes  place  more 
slowly,  more  ammonia  is  formed  and  more  of  the  nitrate  nitrogen  is 
utilized  to  build  up  the  bodies  of  the  bacteria.    In  1,  5  and  9,  where 
no  growth  took  place,  no  insoluble  organic  nitrogen  was  found,  and, 
strangely  enough,  .3  mg.  were  found  in  2,  where  no  nitrogen  was 
added  to  the  solution.    It  may  be  that  traces  of  nitrogen  were  present 
in  the  reagent  (they  could  not  have  been  more  than  traces),  yet,  ad- 
mitting that,  it  is  scarcely  possible  that  the  3  mg.  were  all  derived 
from  the  reagents,  for  the  blank  determinations  would  have  showed 
the  presence  of  3  mg.  of  nitrogen.    It  is  more  likely  that  the  organ- 
isms obtained  part  of  this  nitrogen  from  the  air,  as  will  be  shown 
to  have  occurred  in  other  experiments  reported  here.    It  is  significant 
that  in  1,  without  the  addition  of  CaCoj,  such  limited  fixation  of 
atmospheric  nitrogen  did  not  take  place.     Comparing  the  structural 
formidas  of  lactic,  succinic,  tartaric  and  citric  acids,  we  find  the  fol- 
lowing relatiwis : 

Lactic CjH^  (OH)  OOOH  Tartaric... C^H,  (OH)^  (OOOB), 

Saccinic...C,H4  (OOOH),  Citric CsH^  (OH)  (COOH), 

Succinic  acid  was  evidently  a  better  source  of  carbon  than  tartaric 
acid,  but  the  two  are  closely  related,  the  latter  being  derived  from 
the  former  by  the  replacement  of  two  hydrogen  atoms  by  hydroxyl 
groups.  The  tribasic  citric  acid  and  the  monobasic  lactic  acid  are 
also  hydroxy  acids,  yet  they  are  better  sources  of  carbon  than  either 
succinic  or  tartaric  acid. 

Further  studies  in  this  direction  were  carried  out  in  another  ex- 
periment, where,  besides  B.  New  Jersey,  also  B.  pyocyaneus  was  used. 
A  nutrient  solution  was  prepared,  containing,  per  liter,  .2  gr.  MgSo^, 

.2  gr.  Kj  HPO4,  .02  gr.  CaClj,  and  2  gr.KNOg.  Besides  these,  there 
was  added  in  each  case  some  organic  compound  at  the  rate  of  5  gr. 
per  liter  to  serve  as  the  source  of  energy.  Where  organic  acids  were 
used,  sodium  hydroxide  was  added  to  a  faintly  alkaline  reaction  to 
phenolphtaleine,  so  that  the  sodium  salt  of  the  respective  acid  was 
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really  used.  In  the  case  of  citric  acid,  ho 
used  instead  of  sodium  citrate,  and  ealeula 
of  citric  acid  per  liter.  Two  hundred  ec. 
placed  in  500  cc.  Erlennieyer  flasks,  5  gr.  ( 
and  8terilize<l  in  the  autoclave.  After  ste 
added  to  certain  flasks  at  the  rate  of  2  gr. 
ized  in  the  Arnold  sterilizer.  Pure  filter 
was  used  as  the  source  of  cellulose.  The  a 
ment  was  as  follows : 

1,  Inorganic  Bolation,  +^erile. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 


24. 

25. 
26. 
27. 
28. 
29. 
30, 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 


4-  B.  New  Jersey, 
+  citrate,         B.  New 
-|-oeUulo6e,      "      " 
+  dextrin,        "      " 
+  8Urch,  "      " 

+  glucose,        **     " 
4-  lactose,         **      " 
H- saccharose,  '*      '* 
+  maltose,        "      " 
4-  asparagine,  "      " 
+  citrate  -|-  asparagin< 
4- cellulose  +       " 
4-  dextrin  4-         " 
4-  starch  4-  " 

4-  glucose  -h  " 
4-  lactose  4-  " 

4-  saccharose  4-    " 
4-  maltose  4-        " 
4-  asparagine  sterile. 
4- citrate,  B.  pyocyane 
4-  cellulose,  " 

-I-  dextrin,  B. 
4-  starch,  ** 

4- glucose,  " 

4-  lactose,  " 

-\-  saccharose,  " 
4-  maltose,  " 

4-  asparagine,       " 
4-  citrate  4-  aaparagin* 
4-  cellulose  4-      " 
4-  dextrin,  ** 

4- starch  4-  " 

4-  glucose  4-  " 
4-  lactose  4-  " 

4-  saccharose  4-  " 
4-  maltose  4-  " 
4-  citrate,  B.  New  Jera 
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In  four  days  after  inoculation  the  following  observations  were  made : 


ItoSincluaiTe^olear. 

24.  aoadj. 

6  to  9  indosiTe,  oloudj. 

X  26.      *• 

10.  Signs  of  growth. 

26.  aear. 

11.  Torbid,  babbles  appearing. 

27.      « 

12.       «           "*       large. 

28.  aoadj. 

18,       tt           « 

29.      "<       a  few  babbles. 

14.       « 

80.  Torbid,  babbles. 

15.       «           « 

81.        «           « 

liaaar. 

32.        «           « 

17.     "    signs  of  growth. 

88.        «           " 

18.  Turbid,  babbles. 

84.        "           " 

10.  Clear. 

85.  Faintlj  cloady. 

20.     " 

86.  Tarbid,  babbles. 

21.  aoodj. 

37.        «           ** 

22.  dear. 

88.  Faintly  doady. 

23.  Cloodj. 

A  comparison  of  the  solutions  inoculated  with  B.  New  Jersey 
with  those  inoculated  with  B.  pyocyaneus  reveals  the  fact  that  the 
latter  organism  can  make  use  of  a  greater  variety  of  organic  sub- 
stances for  its  development.  In  four  days  B.  New  Jersey  produced 
scarcely  any  growth  in  the  flasks  where  asparagine  had  ;iot  been 
added^  and  even  in  the  latter  the  growth  was  not  constant.  With  B. 
pyocyaneus  there  was  growth  in  every  flask  where  asparagine  had 
been  added^  and.  signs  of  growth  in  some  of  the  others.  In  eight 
days  the  appearance  of  the  several  flasks  was  as  follows: 

One  to  5,  inclusive,  clear;  6,  cloudy;  7  to  10,  inclusive,  clear;  11  to 
16,  inclusive,  turbid  and  bubbles;  17,  clear;  18,  turbid;  19,  20,  22,  24, 
26  and  27,  clear;  21,  23  and  25,  cloudy;  28  to  37,  inclusive,  bubbles, 
fermentation,  probably  complete ;  38,  slightly  cloudy.  Three  days  later 
6  was  found  to  be  turbid,  and  21,  23  and  25  showed  farther  growth. 
In  two  weeks,  also,  3  showed  vigorous  growth,  and  fermentation  was 
observed  in  21,  23  and  25.  From  this  time  no  essential  changes  were 
observed  through  the  summer.  At  the  end  of  four  months  the  cul- 
tures were  tested  for  nitrates  and  nitrites,  with  the  following  results : 
Nitrates  and  nitrites  absent  in  3,  12,  14,  15,  16,  17,  18,  21,  25,  30, 
34  and  37.  In  the  other  cases  diphenylamine  gave  a  more  or  less 
pronounced  reaction.  B.  New  Jersey  destroyed  the  nitrate  completely 
in  the  presence  of  citrate  alone,  but  did  not  do  so  with  asparagine 
alone,  nor  with  asparagine  and  cellulose  together,  and  not  even  with 
asparagine  and  maltose  together.  B.  pyocyaneus,  on  the  other  hand, 
zould  make  use  of  glucose  alone  for  the  destruction  of  the  nitrate. 
Dut  did  not  cause  .complete  denitrification,  as  did  B.  New  Jersey  in 
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the  presence  of  dextrin  and  asparagine,  starch  and  asparagine,  lactose 
and  asparagine,  saccharose  and  aspargine.  Like  B.  New  Jereev,  it 
caused  complete  denitrification  with  glucose  and  asparagine;  and  un- 
like B.  Xew  Jersey,  it  caused  complete  denitrification  with  maltow 
and  asparagine. 

The  cultures  were  sterilized  and  filtered,  and  the  insoluble  organii 
nitrogen  left  on  the  filter  determined.  After  subtracting  from  the 
several  determinations  the  amount  of  nitrogen  found  in  the  blanb. 
the  following  quantities  were  obtained : 

laa^luble  Orgaaie  If itroc«a« 


1 m^* 

11 

2.0  mg. 

£L  .••••• 

Umg. 

81 

.   6JlBg. 

A                                      (« 

12 

1.8   « 

22 

« 

oZ»«««. 

.4J  « 

8 4  ** 

18 

1.6    « 

28 

u 

88.... 

.  9 J  ■ 

4^^^^ M 

14 

1.8   " 

24 

.9   « 

84.... 

.  1.7  « 

6 « 

15 

6.4    •' 

26 

.5   " 

85 

•  8i  « 

6 4.0  " 

16 

1.7    " 

26 

tt 

86  .... 

.  9.0  « 

7                      " 

17 

a 

27 

M 

87 

.  8i)  « 

8 « 

18 

1.9    •* 

Zo  -.•••• 

1.9   « 

88 • 

0                         « 

19 

u 

29 

6.8   " 

LO 6   " 

20 

li 

80 

9.9    •* 

The  two  organisms  again  display  here  an  individuality  of  thek 
own;  notwithstanding  this,  they  show  common  characteristics.  B. 
New  Jersey  has  not,  on  the  average,  shown  as  much  development  as 
B.  pyocyaneus,  as  is  indicated  by  the  subjoined  figures: 

B.  NSW  JEBSEY.  B.  PT00TANKD8. 

Citrate. 4mg.      Citrate Umg. 

Starch 4.0   •'        Starch .9  « 


Maltose 

...     .6 
...  2.0 

M 
tt 

Glucose. 

Maltose. 

.       It 

Asparagine.  . 

.  1.9 

Citrate  +  asparagine... 

..  1.8 

« 

Asparagine.... 

..  6J 

CellQlose  + 

tt 

...  1.6 

M 

Citrate  +  asparagine..... 

..  9.9 

Dextrin + 

tt 

...  1.3 

« 

Cellulose + 

(• 

..  6.7 

Starch+ 

tt 

..  6.4 

il 

I>ext^in+ 

u 

..  4.5 

Qlacose  + 

«i 

...  1.7 

« 

8tarch  + 

tt 

..  U 

Saccharose + 

(( 

...  1.9 

tt 

Gluoose  + 
Lactose  + 
Saccharose + 
Maltose+ 

tt 

.... 

M 
tt 

..  L7 
..  8.2 
..  9.0 

..  ao 

B.  Xew  Jersey  has  developed  with  an  appreciable  production  of 
insoluble  organic  nitrogen  in  ten  cases,  and  B.  pyocyaneus  in  tJiirtc^ 
cases.    The  average  amount  in  the  former  case  was  2.12  mg.,  ainiifl 
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the  latter  5.28  mg.    With  citrate  B.  New  Jersey  effected  a  complete 
destruction  of  the  nitrate  with  the  formation  of  only  .4  mg.  of  in- 
soluble organic  nitrogen,  while  B.  pyocyaneus  produced,  under  the 
same  circumstances,  1.5  mg.  of  insoluble  organic  nitrogen,  and  since 
that  nitrogen  is  contained  in  the  bodies  of  the  bacteria,  it  must  be 
concluded  that  either  the  body  substance  of  B.  New  Jersey  is  poorer 
in  nitrogen,  or  that  B.  pyocyaneus  must  be  present  in  greater  numbers 
in  order  to  destroy  the  same  amount  of  nitrate.    With  starch  alone 
there  was  considerable  growth,  both  with  B.  New  Jersey  and  B. 
pyocyaneus,  but  in  the  former  case  more  insoluble  organic  nitrogen 
was  formed,  and  in  neither  case  was  there  a  complete  destruction  of 
the  nitrate.    B.  New  Jersey  showed  scarcely  any  growth  with  maltose, 
although  some  insoluble  organic  nitrogen  was  formed,  and  a  larger 
amount  was  formed  by  B.  pyocyaneus.    A  complete  reduction  of  the 
nitrate  was  not  effected  in  either  case.     With  asapargine  alone  B. 
Xew  Jersey  produced  2  mg.  of  insoluble  organic  nitrogen,  and  B. 
pyocyaneus  6.8  mg.    With  citrate  and  asparagine  B.  New  Jersey  pro- 
duced 1.3  mg.  of  insoluble  organic  nitrogen,  and  effected  a  complete 
reduction  of  the  nitrate  under  similar  conditions ;  B.  pyocyaneus  pro- 
duced 9.9  mg.  of  insoluble  organic  nitrogen,  with  the  complete  reduc- 
tion of  the  nitrate.     With  cellulose  and  asparagine  B.  New  Jersey 
produced  1.6  mg.  of  insoluble  organic  nitrogen,  without  completely 
reducing  the  nitrate,  while  B.  pyocyaneus  produced  6.7  mg.  of  in- 
ftoluble  organic  nitrogen  and  destroyed  the  nitrate  completely.    With 
dextrine  and  asparagine  B.  New  Jersey  effected  complete  denitrifica- 
tion,  with  the  formation  of  1.3  mg.  of  insoluble  organic  nitrogen, 
while  B.  pyocyaneus  produced  4.5  mg.  under  the  same  conditions, 
but  did  not  destroy  the  nitrate  completely.     Similar  relations  hold 
true  in  the  case  of  starch  and  asparagine — 'B.  pyocyaneus  producing 
more  insoluble  organic  nitrogen  and  exerting  a  more  limited  denitri- 
tying  action.    In  the  case  of  asparagine  and  glucose  a  complete  reduc- 
tion of  the  nitrate  was  effected  in  both  cases,  with  the  production  of 
the  g^ame  amount  of  insoluble  organic  nitrogen.    This  indicates  that 
2:Jiirose  is  a  very  suitable  substance  for  B.  pyocyaneus  for  the  destruc- 
tion of  nitrate.    No  growth  at  all  took  place  in  asparagine  and  lactose 
inoculated  with  B.  New  Jersey,  while  the  same  solution  inoculated 
cvith  B.  pyocyaneus  thei'e  was  abundant  growth.    Prom  other  experi- 
nents  it  was  also  found  that  while  the  salts  of  citric  acid  are  a  very 
suitable  source  of  carbon  for  B.  New  Jersey,  and  the  salts  of  lactic 
icid  not  as  suitable,  B.  pyocyaneus  takes  very  kindly  to  the  latter. 
3.   New  Jersey  produced  no  growth  in  maltose  and  asparagine;  B. 
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pyocyaneus  produced  8  mg.  of  insoluble  organic  nitrogen,  and  effected 
a  complete  destruction  of  the  nitrates. 

These  facts  again  prove  that  the  development  of  the  denitrifying 
bacteria  is  not  necessarily  proportionate  to  their  denitrifying  power. 
On  the  one  hand,  there  may  be  considerable  growth  and  development 
with  scarcely  any  reduction  of  the  nitrate  present  in  the  solution;  on 
the  other  hand,  there  may  be  a  comparatively  limited  growth,  accom- 
panied by  the  coniplete  reduction  of  the  nitrate.  Salzmann  lus 
noticed^  a  similar  relation  ot  the  bacteria  to  the  organic  substance 
serving  as  the  source  of  carbon.  Working  with  B.  Stutzeri,  he  found 
that,  certain  carbon  compounds  like  oxalic  acid — isobutyl,  isoamyl 
and  amylalcqhol — ^while  they  allowed  the  growth  of  the  bacteria,  did 
not  enabl€f  the  latter  to  carry  the  reduction  farther  than  the  nitrite 
stage.  In  other  cases  B.  Stutzeri  produced  more  or  less  growth  with- 
out causing  denitrification,  this  being  true  of  solutions  which  con- 
tained formic,  oxalic  or  saccharic  acid,  glucose,  arabinose,  lactose; 
maltose,  inulin,  xylan  or  uric  acid. 

Still  another  experiment,  to  study  the  comparative  value  of  succinic, 
malic  and  tartaric  acid  as  a  source  of  carbon,  was  arranged.  This 
series  was  of  particular  interest,  because  there  is  a  gradual  transition 
here  from  the  dibasic,  succinic  acid  to  the  dioxy-dibasic  tartaric  add. 
as  follows : 

H 

I 
H— C— OOOH 

I  Suodnio  add. 

H— C-OOOH 

I 

H 
H 

I 
HO-C— COOH 

I  Malic  acid. 

H-C-CXX)H 

I 

H 
H 

I 
HO-C-OOOH 

I  Tartariic  add. 

HO-C-OOOH 


» Dinertation,  KSnissberg  (1901),  Abetr.  in  Gentr.  f.  Bact,  p«it  IL,  toI  Vm^  ^M. 
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Three  organisms  were  used  for  inoculation,  and  namely,  B.  New 
Jersey,  B.  coli  and  B.  subtilis,  and  the  experiment  was  arranged  in 
the  following  order : 

1.  Inoigaiiic  eolation  +  suooinic  add,  sterile. 


2. 

M 

tt 

1.           «                II 

inoo.,  B.  New  Jei 

8. 

M 

l( 

1              II                M 

II 

II 

4. 

M 

II 

4-  maUo  add,  sterile. 

b. 

tt 

IC 

+     «       -     inoc. 

U 

^ 

tt 

u 

1       It       «i 

M 

It 

7. 

tt 

a 

4- tartaric  add,  sterile 

8. 

U 

It 

^11                M 

inoc., 

tt 

9. 

U 

ti 

+           «                " 

II 

<l 

10. 

It 

tt 

+  8acdiiic   << 

inoo, 

B.  colL 

11. 

u 

u 

+      *"         •• 

u 

M 

12. 

tt 

II 

+  malic  add. 

u 

<l 

13. 

u 

u 

1      II        II 

u 

II 

14. 

tt 

«( 

+  tartaric  add. 

It 

«l 

lb. 

u 

tt 

•               «                   41 

II 

M 

16. 

It 

M 

+  soociDic   *• 

u 

B.sabtiU8. 

17, 

u 

IC 

1               II                M 

tt 

II 

IS. 

u 

It 

+  iiiaUc       " 

tt 

M 

19. 

u 

It 

•      II          « 

II 

II 

20. 

u 

U 

+  tartaric    •* 

M 

M 

2L 

It 

U 

+      -^        *• 

M 

II 

The  inorganic  solution  was  made  up  aa  in  the  above  experiments, 
calcium  carbonate  was  added  in  each  case  and  the  alkalinity  was 
made  — .1,  to  phenolphtaleine.  The  organic  acids,  added  at  the  rate 
of  5  gr.  per  liter,  were  ultimately  presented  to  the  bacteria  as  the 
corresponding  sodium  salts.  Potasium  nitrate  was  used  as  the  only 
source  of  nitrogen,  at  the  rate  of  2  gr.  per  liter.  In  each  flask  there 
Hrere  200  cc.  of  solution.  After  inoculation  the  cultures  were  kept 
n  the  incubator  at  28°  to  30**  C.  In  about  four  weeks  after  inocula- 
ion  the  following  observation  was  made : 

1 dear.  12 Somewhat  doudj. 

2 "  IS "  " 

8 "  14 Clear. 

4 "  16 « 

6. «  16 « 

6.. Turbid,  bubbles.  17 " 

7 aear.  18 " 

8 •*  19 « 

9. "  20 " 

10. "  21 « 

11 " 
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After  four  months  the  appearance  of  the  respective  flasks  wm  not 
changed  much.  Five  and  6  showed  large  bubbles;  10  and  11, 12  and 
13,  while  they  showed  no  bubbles,  indicated  considerable  growtii 
The  flasks  were  then  sterilized  in  the  autoclave  and  filtered.  The 
nitrogen  determinations  in  the  material  on  the  filter  corresponded 
with  the  appearance  of  the  cultures.  The  amounts  of  iiwduUe  or- 
ganic nitrogen  found  were  in — 

5 1.7  mg.  10 1.6  mg.  12. 0.4  mg. 

6. L4  «  11 1.7    "  18. 1.8" 

In  the  other  flasks  there  was  no  apparent  growth,  and  no  insoluUe 
organic  nitrogen  was  found.  Of  the  three  acids  presented  to  B.  Net 
Jersey,  malic  acid  proved  suitable  for  complete  denitrification,  while 
the  other  two  were  not  available.  B.  coli  could  make  use  of  boih 
succinic  and  malic  acid  for  its  development,  yet  there  was  not  in 
any  of  these  cases  a  complete  destruction  of  the  nitrate,  but  only  a 
reduction  to  nitrate,  quanitative  determinations  showing  more  than 
80  per  cent,  of  the  original  nitrate  nitrogen  converted  into  nitrite 
nitrogen.  The  amounts  of  insoluble  organic  nitrogen  formed  by  B. 
coli  show  some  discrepancies.  Thus,  in  12  we  find  only  .42  mg.  of 
insoluble  organic  nitrogen,  while  in  the  parallel,  13,  we  find  1.8  mg. 
Apparently,  we  have  to  deal  here  with  cultural  pecidiarities  not  thOT- 
oughly  understood.  B.  subtilis  showed  no  growth  at  all  and  no  pro- 
duction of  insoluble  organic  nitrogen.  Here  we  have  three  oigan- 
isms,  one  of  which  developed  in  the  presence  of  malic  acid,  with  thf 
complete  destruction  of  the  nitrate;  another  developed  both  in  malic 
and  succinic  acid,  with  the  far-reaching  reduction  of  nitrate  to  nitrite, 
and  the  third  organism,  which  could  not  derive  its  energy  from  any 
of  the  three  organic  acids. 

A  close  insight  into  the  nature  of  denitrification  would  enable  ns 
to  account  for  these  peculiarities.  As  the  matter  stands  at  present 
the  various  explanations  which  have  been  offered  do  not  account  for 
all  of  the  phenomena  observed.  It  is  true  that  the  students  of  the 
subject  agree  almost  unanimously  that  the  partial  or  complete  exdn- 
sion  of  oxygen  favors  denitrification,  and  that  a  thorough  aeration 
retards  it,  or  stops  it  completely ;  yet  this  knowledge  does  not  help 
us  to  understand  how  the  oxygen  is  withdrawn  from  the  nitrate.  It 
would  not  be  out  of  place,  perhaps,  to  state  here  that  in  the  literatuie 
of  denitrification,  some  cases,  at  least,  are  known  where  thorough  aen- 
tion  rather  favors  than  retards  denitrification.     Such  an  obserrada 
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lade  by  Stoklasa^  in  regard  to  B.  megatherium,  which  caused 

rapid  reduction  of  nitrite  in  solutions  thorpughly  aerated  and 
ning  either  xylose  or  arabinose  as  the  source  of  energy.   .In 

days,  at  28"*  C,  there'  was  a  loss  of  69.89  per  cent,  of  the 
en  originally  present  in  the  solution.    Apart  from  this  fact  and 

others  the  evidence  is  all  in  favor  of  the  view  stated  above, 
jr,  that  the  partial  or  complete  exclusion  of  oxygen  favors  the 
ion  of  nitrates. 

as  been  found  that  in  solutions  containing  the  nitrogen  in  some 
form  than  nitrate,  the  denitrifjring  bacteria  develop  readily 
in  contact  with  the  air,  but  that  they  do  not  develop  when  the 

oxygen  is  excluded.  It  has  been  found  that  in  similar  solu- 
3ontaining  nitrate  the  bacteria  develop  and  destroy  the  nitrate 
he  evolution  of  free  nitrogen,  even  when  the  air  or  oxygen  is 
ed;  in  fact,  the  growth  of  the  denitrifying  organisms  is  fav- 
y  anaerobic  conditions  of  the  experiment.  It  has  been  found, . 
ver,  that  the  denitrifying  bacteria  can  grow  in  solutions  con- 
^  nitrate  without  reducing  the  latter,  provided  thaf  air  or 
1  is  passed  through  the  solution,  or,  better  still,  when  the  in- 
»d  medium  is  spread  out  in  a  very  thin  layer,  thus  presenting 
5  surface  to  the  oxygen.^  All  these  facts  indicate  that  it  is  the 
I  of  the  nitrate  which  plays  the  important  part  in  their  reduc- 
Additional  evidence  in  favor  of  this  view  is  brought  forward 
issenberg,®  who  believes  that  his  contention  is  proved  by  the 
ing  simple  experiment:   Four  10  cc.  lots  of  bouillon  were  pre- 

part  of  them  containing  .25  per  cent,  of  sodium  nitrite,  inocu- 
ivith  B.  pyocyaneus  and  kept  for  three  days  at  37°  C. 

Tube  with  10  cc.  of  bouillon  and  without  nitrite,  anaerobic. 
,  no  growth,  or,  at  best,  very  insignificant. 

Tube  with  10  cc.  of  bouillon,  containing  nitrite,  anaerobic. 
,  excellent  growth,  active  fermentation.    Disappearance  of  the 

Two  hundred  cc.  flask,  containing  only  10  cc.  of  nitrite  bouil- 
jrobic.  Result,  excellent  growth  but  no  fermentation.  Nitrite 
ling. 

As  in  c,  but  anaerobic.  Result,  excellent  growth  and  fer- 
tion.    Disappearance  of  the  nitrite- 

*.  f.  Bact,  part  II.,  vol.  IV.  (1898),  p.  287. 

imennanii,  1.  c,  pp.  87-58. 

tr.  t  Bact,  vol.  VIII.  (1902),  p.  166. 
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Maassen  found  that  the  addition  of  chlorate  diminishes  denitrifi- 
cation  without  otherwise  influencing  the  growth  of  the  denitrifying 
bacteria,  but  that  the  reduction  of  the  nitrate  to  nitrate  still  teltei 
place.    This,  again,  is  in  line  with  the  claim  of  Weissenberg*  that  Uie 
reduction  of  nitrate  to  nitrite,  and  the  reduction  of  nitrite  with 
the  evolution  of  free  nitrogen,  are  entirely  distinct  processes.    B. 
Actinopelte,  isolated  by  Baur,*  shows  some  striking  peculiarities.    It 
is  not  capable  of  destroying  nitrites  in  pure  nitrite  bouillon,  but  b 
capable  of  denitrification  when  growing  together  with  other  bacterid 
or  when  growing  in  solutions  where  other  bacteria  had  been  growing 
and  had  been  killed  by  sterilization,  or  when  certain  carbohydrate" 
were  added  to  the  solution.     When  recently  isolated  B.  Actinqielte 
could  destroy  nitrates,  as  well  as  nitrites,  with  the  evolution  of  free 
nitrogen,  but  it  gradually  lost  the  power  of  reducing  nitrates  to  ni- 
trites, although  it  still  retained  the  power  ( to  a  very  limited  extent) 
to  destroy  nitrites.    Baur  also  thinks  that  the  nitrites  are  destroyed 
by  B.  Actinopelte,  because  of  its  oxygen  requirements.    This  organism 
can  develop  under  anaerobic  conditions,  but  grows  better  in  nitrite 
containing  media  than  in  nitrite  free  media.    The  access  of  oxygen 
favors  the  denitrification,  and  this  is  also  true  of  B.  lobatum,  anotl^ 
organism  isolated  by  Baur.     Evidently  we  have  to  deal  here  with 
individual  peculiarities,  "which  render  the  problem  more  complicated. 
Unfortunately  the  original  article  is  not  at  hand,  and  from  the  ab- 
stract referred  to  it  would  seem  that  the  author  contradicts  himself. 
On  the  one  hand,  we  are  told  that  the  nirite  is  destroyed  becaoae 
of  the  oxygen  requirements  of  the  bacteria,  and  on  the  other  that 
the  access  of  oxygen  favors  denitrification — that  is,  the  destmctioft 
of  nitrite.     The  greater  amount  of  experimental  evidence,  as  noted 
above,  indicates  that  the  free  access  of  oxygen  diminishes  the  detrac- 
tion of  the  nitrates,  which  is  not  in  accord  with  Baur's  observation. 

Tko  TraBflfbratation  of  tftko  If itrocom  in  Vitriu  B««llkii. 

The  organisms  employed  in  this  experiment  were  B.  coli  commune. 
B.  cholera  suis,  proteus  vulgaris,  B.subtilis  and  B.  pyocyaneus,obtained 
from  the  bacteriological  laboratories  at  Cornell  University.  In  ewA 
ease  inoculation  was  made  into  tubes  containing  10  cc.  of  sterile 

1  LemmennaDD,  1.  c,  p.  38. 

'Centr.  f.  Bact,  part  II.,  vol.  VIII.  (1902),  p.  638. 
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nitrate  bouillon.     The  experiment  lasted  twenty-eight  days,  and  its 
arrangement  and  results  were  as  follows: 


1.  Sterile. 

Insoloble 
OiganlcN. 

Ammonia  N. 

1.842  mg. 
1.083    " 

4.011    " 
4836     " 
4.662    ^ 
4.986    « 
3.684    " 
4.011    « 

NltiateN. 

1.020  mg. 
.199    « 
.219    " 
.206    « 
.206    « 
.121    " 
.141    " 
Lost. 

1.030    " 
.160   " 
.136    « 

Total  N. 
23.88  mg. 
21.02    " 

2.  R  colL 

401  mg. 

8.  B.  oolL 

401    " 

18.38    " 

4.  B.  cholera  suis... 

6.  B.  cholera  sais. 

6.  Proteus  TQlgaris ., 

>.....    ...... 

1.129    " 

19.48    « 
19.48    " 
18.71    " 

7.  Proteus  Tulgaris 

8.  B.  wibtilis.. 

976   " 

687    " 

18.38    « 
18.93   ** 

9.  B.  snbtilis 

642    " 

1.618    •* 

19.26    « 
16.96    " 

11.  B  pTocjaneoB^ 

1.012   « 

16.96    " 

The  amounts  of  insoluble  organic  nitrogen  produced  by  the  differ- 
ent bacteria  were  variable,  the  greater  quantity  being  formed  by  B. 
pyoeyaneus;  B.  cholera  suis  produced  very  slight  growth,  with  practi- 
cally no  insoluble  organic  nitrogen.  The  amount  of  insoluble  organic 
nitrogen  formed  by  B.  coli  was  comparatively  small.  In  the  case  of 
ammonia  the  relations  are  somewhat  different.  The  greatest  quantity 
was  found  in  the  cultures  of  B.  subtilis  and  the  next  greatest  in  the 
cultures  of  proteus  vulgaris.  The  ammonia  found  in  the  cultures  of 
B.  cholera  suis  was  practically  nil.  It  will  be  noticed  that  the  ni- 
trates were  diminished  in  amount  in  every  case  except  in  that  of  B. 
subtilis,  where  the  amount  found  was  nearly  the  same  as  that  found 
in  the  sterile  tube.  This  is  rather  strange,  in  view  of  the  fact  that 
B.  subtilis  had  been  reported  by  several  investigators  as  capable  of 
reducing  nitrates.  Comparing  the  quantities  of  total  nitrogen  as 
found  by  analysis,  it  will  be  noticed  that  there  was  less  nitrogen  pres- 
ent at  the  end  of  the  experiment  than  was  found  in  the  sterile  tube. 
The  greatest  loss  was  caused  by  B.  pyoeyaneus,  almost  8  mg.  out  of 
the  23.83  mg.  orginally  present.  B.  cholera  suis,  although  it  pro- 
duced but  slight  growth,  caused,  nevertheless,  a  loss  of  nitrogen.  The 
parallels  in  B.  coli  showed  considerable  differences;  in  one  of  them 
there  was  much  more  ammonia  found  than  in  the  other,  and  the  total 
nitrogen  found  was  also  greater  in  amount.  Proteus  vulgaris  caused 
a  smaller  loss  of  nitrogen  than  did  B.  subtilis,  although  the  differ- 
ences are  not  great.  In  view  of  the  comparatively  large  amounts  of 
ammonia  formed,  it  would  seem  that  the  losses  of  nitrogen  may  have 
occurred  by  the  volatilization  of  the  ammonia  rather  than  by  the  evo- 
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lution  of  free  nitrogen  from  the  nitrate.  This  belief  is  strengtheueii 
by  the  fact  that  the  largest  quantity  of  ammonia  was  produced  by  B, 
subtilis,  and  yet  there  was  no  reduction  of  the  nitrate  in  this  case. 

In  a  similar  experiment,  also,  extending  through  twenty-eight  daj-fe, 
the  following  results  were  obtained:    , 

Insoluble 
OiganicN.      AmmoDiaN.      NitnteN.      Total  N. 

L  Sterile. LOOmg.  S128mg. 

2.      «      .96   •*  22A  « 

8.  B.00IL 1.80  mg.  1.66  mg.          .16"  17.8$" 

4.  B.  cholera  lois. 64   "  .64  "            .16   **  17.8$  •• 

6.  B.  sabtUii.. «  8.18  "            M   *  18.47  •* 

6.  B.  pyocywieus.....      1.11  "  2.66  "  •*  14.60  « 

7.  Proteus  volgaris..      1.02  "  8.44  «            .14  «  16.92  « 

Also  here  the  greatest  loss  of  nitrogen  was  caused  by  B.  pyoej- 
aneus,  although  the  amount  of  insoluble  organic  formed  was  not  is 
great  as  formed  by  B.  coli.  Practically  no  insoluble  organic  nitro- 
gen was  formed  by  B.  subtilis,  although  it  produced  growth  with  tbf 
formation  of  the  next  greatest  amount  of  ammonia.  The  nitrate 
was  not  affected,  apparently,  also,  in  this  case.  The  loss  of  nittogen 
caused  by  B.  pyocyaneus  was  very  considerable,  more  than  one-third 
of  the  original  amount  having  disappeared.  Proteus  vulgaris  also 
caused  a  large  loss  of  nitrogen,  and  it  produced  3.44  mg.  of  ammimia, 
an  even  greater  amount  than  that  formed  by  B.  subtilis.  There  was 
a  diminution  of  nitrate  in  every  case.  B.  pyocyaneus  caused  a  com- 
plete disappearance  of  the  nitrates ;  in  the  other  cases  most  of  it  had 
vanished  from  whatever  cause,  with  the  exception  already  noted. 


Th«  lUduotioa  of  Dlflbremt  HltratM  hj  B.  ]|«w  J«nef  wmt,  abA 

B*    PjOOTAB^Vfl. 

In  order  to  determine  the  relative  denitrification  of  the  alkali  and 
alkaline  earth  nitrates,  an  artificial  solution  was  made  up  containing 
KjH  PO4,  Mg.  SO4,  CaCIa,  Fe^  Clg,  in  the  same  quantities  as  10 
the  other  experiments.  Calcium  carbonate  was  also  added  to  each 
flask,  at  the  rate  of  5  gr.  per  sample.  The  arrangement  of  the  ex- 
periment was : 
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100  oc.  of  solation  containiog  .2  gr.  EN^Oa— sterile. 

M  U  (1  U  H  <1 


"  "  "      — B.  pyocyaneus, 

.las     —     " 


.079  „ 

.«        _ 

—  •»«•_/ xTrk  \    _o.  ^^ew  Jersey  var.  B^fii  ^U^ 

— B.  pyocyaneus.  IBf  JnK' 


— a.  pyocyaneus. 
gr.  NH4NOJ — B.  New  Jersey  var. 
'*  •*        — B.  pyooyaneas. 

.146  gr.  Mg(NO,)j— B.  New  Jersey  Tar. 
*•  "  "  **  ••         — B.  pyocyaneus. 

•*  "  "         .260gr.Ba(NO,)a—B.  New  Jersey  var. 

**  •*  **  "  •*         — B.  pyocyaneus. 

.211  gr.  8r(N0a)a—B.  New  Jersey  var. 
"  *•  "  ••  "        — B.  pyocyaneus. 

\  samples  were  sterilized  in  the  autoclave,  inoculated  with  the 
ponding  bacteria  and  kept  at  room  temperature.  In  four  days 
lUowing  observations  were  made : 

Clear,  no  growth. 
i<       •(        «( 

Cloady,  sediment. 

*'  *'       whitish,  brittle  layer  on  surface. 

Very  slightly  cloudy,  flaky  precipitate. 
Cloudy,  heavy,  whitish,  brittle  layer. 
Moderately  turbid,  white  patches  on  surface. 
Cloudy,  whitish,  brittle  layer,  some  large  bubbles. 
Moderately  turbid,  surface  layer  irregular  in  thickness,  flaky  deposit 
Heavy,  white  brittle  layer,  cloudy  flakes. 
Moderately  turbid,  copious,  flaky  deposit. 
Bubbles  on  surface,  whitish  layer,  liquid  yellowish,  turbid. 
As  in  11. 
As  in  12. 

the  presence  of  strontium  and  barium  nitrate,  B.  pyocyaneus 
ced  the  characteristic  golden  yellow  color,  while  it  failed  to 
ce  that  in  the  presence  of  the  other  nitrates.  It  was  noticed  in 
cultures  that  B.  pyocyaneus  readily  produces  the  pigment  in 
on,  but  does  not  do  so  readily  in  artificial  solutions,  and  the 
cases  are  the  only  exceptions  noted.  B.  pyocyaneus  also  formed 
tie  layer  on  surface,  while  B.  Xew  Jersey  failed  to  produce  any 
or  pellicle.  After  eighteen  days  the  different  cultures  were 
with  diphenylamine  for  nitrates  and  nitrites,  with  negative 
s,  excepting,  of  course,  1  and  2,  which  had  been  kept  sterile, 
herefore  unchanged.     The  analysis  of  the   insoluble  organic 
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nitrogen  formed  was  carried  out  as  in  the  other  experiments.  The 
total  nitrogen  in  the  filtrate  was  also  determined  in  each  case.  The 
results  obtained  were  as  follows: 

Insoluble  Organic  N.  N.inFUtnte.  Total  N. 

1 27.0    mg.  27.0  mg. 

2. 27.0     "  27.0  « 

8 1^9  mg.  6.09   «                     7.98  " 

4 2.04  "  10.29   "  12.33  •* 

6 2.84"  4.14"                     e.48  « 

6 2.49  "  9.66  **  12.16  « 

7..; 4.69  *'  7.07   "  1L66  « 

8 3.09  «  10.86   **  18.96  « 

9 1.74  «  284  "  4,08  « 

10 2.94  •'  6.66   «                     9.60  « 

11 1.74  «  2.94  «  4.68  " 

12 8.99  "  a49   "  1148  « 

18„ 8.66  '*  2.94  «                    6.60  « 

14 4.26  «  9.89  «  13,66  *• 

The  amount  of  insoluble  organic  nitrogen  produced  by  B.  pyocy- 
aneus  was  in  every  case  but  one  greater  than  that  produced  by  B. 
New  Jersey  var.  This  agrees  with  the  experiments  reported  aboTC, 
and  again  indicates  that  the  losses  of  nitrogen  caused  by  the  growth 
of  B.  pyocyaneus  are  not  as  great  as  those  caused  by  the  growth  of 
B.  New  Jersey  or  of  B.  New  Jersey  var.  in  solutions  containing  ni- 
trates. And  the  same  conclusions  must  be  drawn  again,  and  namdj, 
that  either  a  greater  number  of  B.  pyocyaneus  is  required  to  reduce 
a  given  quantity  of  nitrate  or  that  the  body  substance  of  B.  New 
Jersey  is  poorer  in  nitrogen.  Of  course,  one  other  conclusion  is  pos- 
sible, and  namely,  that  in  its  metabolism  B.  pyocyaneus  produces  t 
greater  quantity  of  insoluble  secondary  products  rich  in  nitrogai. 
The  one  exception  noted  above,  where  B.  New  Jersey  var.  produced 
a  greater  amount  of  insoluble  organic  nitrogen  than  was  produced  by 
B.  pyocyaneus,  was  in  the  solution  where  ammonium  nitrate  was 
used.  In  this  case  not  all  of  the  nitrogen  was  in  the  form  of  nitrate, 
and  the  conditions  were  somewhat  different.  The  greatest  amount 
of  insoluble  organic  nitrogen  formed  by  B.  pyocyaneus  was  in  the  so- 
lution containing  strontium  nitrate,  the  amount  prduced  in  the  solu- 
tion containing  barium  nitrate  being  but  slightly  less.  Excepting 
sample  7,  where  ammonium  nitrate  was  employed  also,  B.  New  Jer- 
sey var.  produced  the  greatest  amount  of  insoluble  organic  nitiogeD 
in  the  solution  containing  strontium  nitrate,  while  barium  nitrate 
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3  by  no  means  as  favorable.  Comparing  potassium  and  sodium 
rate  (equivalent  amounts  of  nitrogen  were  used  in  the  experiment) 
find  a  greater  production  of  insoluble  organic  nitrogen  from  the 
er,  both  by  B.  New  Jersey  var.  and  B.  pyocyaneus,  and  magnesium 
rate  produced  the  least  amount  of  insoluble  organic  nitrogen  in  the 
^  of  both  B.  New  Jersey  var.  and  B.  pyocyaneus.  Looking  at  it 
m  another  standpoint,  it  appears  that  the  complete  denitrification 
magnesium  nitrate  required  the  activity  of  fewer  organisms  than 
true  in  the  case  of  any  of  the  other  nitrates, 
■omparing  the  amounts  of  nitrogen  found  in  the  filtrate — that  is, 
soluble  organic  nitrogen  and  ammonia — we  find  that  also  here  the 
es  caused  by  B.  pyocyaneus  were  smaller.  The  greatest  amount 
oitrogen  found  here,  both  in  the  case  of  B.  New  Jersey  and  B. 
cyaneus,  was  in  the  solution  containing  ammonium  nitrate.  This 
is  it  should  be,  since  part  of  the  nitrogen  was  contained  in  the 
stance  as  ammonia,  and  the  latter  would  not  be  affected  in  denitri- 
tion  proper  to  such  an  extent.  The  least  amount  of  soluble  organic 
ammonia  found  was  in  the  solution  where  magnesium  nitrate 
used.  In  the  solution  inoculated  with  B.  pyocyaneus  there  was, 
ever,  a  greater  amount  of  nitrogen  found  than  in  the  solution 
mlated  with  B.  New  Jersey  var.  Without  exception  the  amounts 
oluble  organic  and  ammonia  nitrogen  found  in  the  different  solu- 
Ls  was  greater  where  B.  pyocyaneus  was  used  for  inoculation  than 
re  B.  New  Jersey  var.  was  used.  Comparing  potassium  and 
Lum  nitrate  we  find  that  in  this  case  more  nitrogen  was  found  in 
solution  where  the  former  was  used,  that  applying  to  B.  New 
^y  var.  as  well  as  to  B.  pyocyaneus.  In  the  solutions  containing 
ium  and  strontium  nitrate,  respectively,  and  inoculated  with  B.  New 
?ey  var.,  the  amounts  of  nitrogen  found  in  the  solution  at  the  end  of 
experiments  were  the  same.  In  the  case  of  B.  pyocyaneus,  how- 
•,  the  amount  of  nitrogen  found  in  the  strontium  nitrate  solution 
greater.  Comparing  the  total  amounts  of  nitrogen  recovered  we 
that  in  every  case  B.  pyocyaneus  caused  a  slighter  loss.  On  the 
lie,  every  nitrate  tried  here  could  be  used  by  both  organisms  when 
3ther  source  of  nitrogen  was  at  their  disposal. 
Iso,  Sewerin^  observed  that  potassium  and  sodium  nitrate  are  re- 
2d  in  an  unequal  degree.  B.  pyocyaneus,  according  to  him,  reduces 
eater  quantity  of  KXO  3  than  of  XaXOg.  Salzmann^  observed  that 

^tr.  f.  Bact.,  part  IL,  vol.  III.  (1897),  p.  654. 
i,  c.,  p.  849. 
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B.  Hartlebi  could  reduce  barium  as  well  as  lead  nitrate,  while  B. 
Stutzeri  could  reduce  barium  nitrate  to  barium  nitrite  only,  and  that 
lead  nitrate  acted  as  a  poison  towards  B.  Stutzeri.  Evidently  we 
have  to  deal  here  with  variations  in  the  reducing  power  of  the  differ- 
ent organisms.  In  the  case  of  B.  Hartlebi,  for  instance,  Salzmann 
found  that  this  organism  could  reduce  potassium  chlorate  to  potas- 
sium chloride  and  potassium  ferriccyanide  to  potassium  ferrocj^anide, 
while  B.  Stutzeri  remained  indifferent  in  this  respect  The  intenaty 
of  the  reduction  determines  the  amount  of  the  intermediate  products 
of  reduction  which  appear.  Thus  the  reduction  of  barium  nitrate  to 
barium  nitrite  by  B.  Stutzeri  merely  shows  that  its  reducing  power 
is  more  limited  than  that  of  B.  Hartlebi.  When  the  intensity  of 
denitrification  is  diminished  the  intermediate  products,  nitrite  and 
ammonia,  appear.  This  is  best  illustrated  by  the  behavior  of  B.  coli 
in  solutions  containing  nitrate.  It  is  well  known  that  B.  coli  has 
the  power  of  reducing  nitrate  to  nitrite.  An  experiment  by  Wolf 
proves^  that  B.  coli  can  also  reduce  nitrates  completely,  provided 
that  the  concentration  is  slight.  In  this  particular  experiment  quan- 
tities of  KXO  3  up  to  .08  per  cent,  were  reduced  with  the  evolution 
of  nitrogen.  B.  typhosus  reduced  quantities  of  KXO  3  up  to  .09  per 
cent.,  B.  Pitzianus  up  to  .18  per  cent.,  a  bacillus  resembling  B.  sub- 
tilis  up  to  .22  per  cent.  Sewerin  found  ^  that  out  of  nine  organisms 
which  reduced  nitrate  to  nitrite  in  a  .3  per  cent,  solution,  two  pro- 
duced a  complete  reduction  of  the  nitrate  in  a  .1  per  cent  solutiwi 
and  four  more  were  capable  of  completely  reducing  the  nitrate  in  1 
.05  per  cent,  solution  of  KNO3.  It  thus  appears  that,  in  many  cases 
at  least,  bacteria  differ  as  to  their  power  of  denitrification  in  d^T« 
rather  than  in  kind.  At  the  same  time  there  are  bacteria  incapable  of 
reducing  nitrates,  while  they  can  readily  destroy  nitrites  with  the 
evolution  of  free  nitrogen.  This  is  true  of  B.  denitrificans,  as  proved 
by  Weissenberg,^  and  also  of  Bacillus  21,  isolated  in  this  laboratory. 
Lemmermann*  objects  to  Weissenberg's  conclusions  and  brings  for- 
ward Kunnemann's  claim  that  B.  denitrificans  is  incapable  by  itsdf 
of  destroying  not  only  nitrates,  but  also  nitrites.  There  is  no  doubt, 
however,  that  Bacillus  21  cannot  reduce  nitrates  when  alone,  and  it 
is  also  quite  certain  that  it  can  destroy  nitrites  with  the  evolution 

'  Hygien.  Rundschaa,  vol.  IX.  (1899),  quoted  bj  Lemmermion,  1.  c,  p.  36. 
'CeDtr.  f.  Bact,  part  II.,  vol.  III.,  p.  506. 
•CeDtr.  f.  Bact,  part  H.,  vol.  IV.  (1898),  p.  42. 
*L.o.,p.89. 
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of  free  nitrogen  when  growing  alone.  If,  as  Weissenberg  asserts,  the 
reduction  of  nitrate  to  nitrite  and  the  reduction  of  nitrite  itself  are 
distinct  processes,  then  we  must  assume  that  B.  coli  and  other  bacteria 
possess  the  power  of  reducing  nitrate  to  nitrite  in  an  ample  degree, 
and  that,  to  a  limited  extent,  they  also  possess  the  power  of  reducing 
nitrite  with  the  evolution  of  free  nitrogen.  According  to  him  the 
reduction  of  nitrite  with  the  evolution  of  free  nitrogen  is  due  to  the 
withdrawing  of  the  oxygen  by  the  bacterial  cell,  and  he  claims  to 
prove  this  by  the  fact  that  with  an  abundant  supply  of  oxygen  in  the 
liquid  denitrification  proper  is  either  stopped  entirely  or  is  materially 
diminished,  while  the  reduction  of  nitrate  to  nitrite  may  take  place. 
However,  it  was  already  pointed  out  elsewhere  that  cases  are  known 
where  the  reduction  of  the  nitrate  is  favored,  rather  than  retarded, 
by  thorough  aeration.  But,  if  denitrification  consists  of  two  distinct 
processes,  the  presence  of  nitrite  should  be  made  evident  when  tested 
with  the  proper  reagents  during  the  reduction.  As  a  matter  of  fact 
there  is  some  conflicting'  evidence  at  hand.  Sewerin  ^  could  detect  no 
nitrite  reaction  during  the  entire  course  of  denitrification  by  one  of 
the  bacteria  isolated  by  him,  and  Kiinnemann^  could  detect  no  nitrite 
in  j;he  entire  course  of  denitrification  by  an  organism  resembling  B. 
denitrificans  II.  (B.  Stutzeri,  Lehmann-Neumann). 

Th«  Fizati«a  of  Hitros^n  1»7  Denitrifyiac  Baot«iia. 

The  fact  that  certain  soil  bacteria  are  capable  of  fixing  atmospheric 
nitrogen  has  been  known  for  some  time.  The  work  of  Berthelot, 
Kruger,  Winogradsky,  Beijerinck,  Caron  and  others  shows  that  such 
bacteria  do  exist.®  Stoklasa*  and  Vitek  have  raised  the  question 
whether  there  is  not  something  in  common  between  the  fixation  of 
atmospheric  nitrogen  on  the  one  hand  and  the  destruction  of  nitrates 
with  the  evolution  of  free  nitrogen  on  the  other.  They  base  their 
belief  on  the  fact  that  B.  ellenbachensis,  which  they  regard  as  identical 
with  B.  megatherium,  can  fix  atmospheric  nitrogen  under  certain 
conditions,  while  under  different  conditions  it  reduces  nitrates.  An 
observation  of  Hiltner's'^  also  tends  to  lend  credence  to  this  view. 

*  Gentr.  f.  Bact.,  part  II.,  vol.  III.  (1897),  p.  655. 

>Lftndw.  Vera.  Stat.,  50  (1898),  82. 

■  See  Jaoobita,  Centr.  f.  Bact.,  part  II.,  vol.  VII.  (1901),  pp.  783,  888,  876. 

«Centr.  f.  Bact.,  part  II.,  vol.  VII.  (1901),  p.  257. 

•Centr.  f.  Bact..  part  II.,  vol.  IX.  (1902),  p.  73,  abstract. 
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He  found  that  in  the  soils  inoculated  with  denitrif}dng  bacteria  the 
yields  of  plant  substance  were  greater  than  where  the  soils  were  kept 
sterile.  This  is  not  a  direct  proof,  of  course,  that  denitrifjing  ba^ 
teria  actually  add  nitrogen  to  the  soil ;  the  increased  yield  may  also 
be  due  to  the  greater  amount  of  the  inert  soil  nitrogen  made  soluble 
by  the  bacteria,  and  therefore  available  to  the  growing  plants.  Xeyer- 
theless,  positive  evidence  does  not  exist  where  there  may  not  be 
conditions  in  the  soil  which  would  favor  the  fixation  of  nitrogen  br 
B.  pyocyaneus  or  other  denitrifying  bacteria  occurring  in  the  soil. 
The  recent  work  of  Winogradsky^  and  that  of  Beijerinck  and  van 
Delden*  are  of  great  interest  in  giving  us  a  conception,  at  least,  of 
the  extent  and  the  importance  of  the  nitrogen-fixing  bacteria  living 
in  arable  soils.  In  this  laboratory,  also,  a  considerable  amount  of 
work  has  been  done  in  the  study  of  soil  bacteria  and  their  relation 
to  the  free  nitrogen  of  the  atmosphere.  The  work  is,  however,  still 
considered  incomplete,  and  its  publication  will  be  delayed  until  neit 
year. 

At  the  same  time  some  work  has  been  done  in  order  to  determine 
the  ability  of  B.  pyocyaneus  and  of  other  denitrifying  bacteria  to  fii 
atmospheric  nitrogen.  These  studies,  being  in  line  with  other  work 
on  the  physiology  of  denitrifying  bacteria,  are  therefore  reported 
here.  Since,  as  has  been  shown,  the  growth  of  B.  pyocyaneus  in 
solutions  containing  considerable  amounts  of  combined  nitrogen  re- 
sults in  the  loss  of  a  greater  or  slighter  proportion  of  it,  the  solutions 
intended  for  the  study  of  the  possible  nitrogen-fixing  power  of  this 
organism  contained  little  nitrogen  or  none  at  all.  There  seems  to  be 
some  analogy  here  with  the  fixation  of  atmospheric  nitrogen  by  leg- 
umes, the  fixation  in  this  case  taking  place  only  when  the  amount  of 
the  soil  nitrogen  is  insufficient  for  the  needs  of  the  plant  Something 
similar  is  probably  true  of  the  nitrogen-fixing  bacteria.  It  is  possible, 
of  course,  that  some  of  these  will  grow  in  nitrogen-free  solutions  by 
preference,  and  Winogradsky's  Clostridium  Pasterianum  actually  does 
fix  considerable  quantities  of  atmospheric  nitrogen  in  nitrogen-free 
solution.  On  the  other  hand,  Beijerinck  found^  that  the  aerobic  or- 
ganisms isolated  by  him  fix  greater  quantities  of  atmospheric  nitrogen 
when  they  have  small  quantities  of  combined  nitrogen  present  in  the 
solution  at  the  beginning  of  the  experiment    The  work  in  this  labora- 

» Centr.  f.  Bact,  part  II.,  vol.  IX.,  (1902),  p.  43. 
»Centr.  f.  Bact.,  part  IL,  vol.  IX.  (1902),  p.  3. 
»L.c. 
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tory  also  shows  that  the  presence  of  a  little  combined  nitrogen  at 
the  beginning  of  the  experiment  favors  the  fixation  of  atmospheric 
nitrogen. 

The  solutions  used  in  the  study  of  the  nitrogen-fixing  power  of 
B.  pyocyaneus  contained  traces  of  nitrogen,  added  in  the  form  of 
peptone.  The  inorganic  solution  was  made  up  as  in  the  other  experi- 
ments. For  comparison  with  B.  pyocyaneus  there  were  also  used 
B.  New  Jersey  and  B.  megatherium,  the  latter  having  been  found 
to  possess  some  nitrogen-fixing  power.  As  the  source  of  carbon  citric^ 
lactic,  a  tartaric  acid  was  used  at  the  rate  of  20  gr.  per  liter;  100  cc. 
of  solution  was  employed  in  each  case.  The  reaction  was  neutral  to 
faintly  alkaline.  In  each  flask  there  was  also  added  .5  gr.  of  calcium 
carbonate.    The  following  was  the  arrangement  of  the  experiment : 

B.  NKW  J1EB8ST. 

1.  Inorganic  flolntion,  .1  mg.  peptone,  2  gr.  citric  acid— Sterile. 

2.  "  "  "  "        "  "        "      Inoculated. 
o            a               it             it               u           (C  II         II  II 

4.  "  «  II  •  «         II     lactic    "      Sterile. 

5.  "  •'  «  •«         «         «        «      Inoculated. 

0  M  II  II  II  il  II  II  U 

7.  «  «  "  «         **     tartaric  acid— Sterile. 

8.  "  "  «  «         «  «•         «       Inoculated. 


9. 


II 


B.  MSGATHEBinM. 

10.  Inorganic  aolation,  .1  mg.  peptone,  2  gr.  citric  acid — Inoculatied. 

22  M  M  .1  «  II  II  II  II 

12.         «  «  «  "         «<     lactic    "  •* 

23^  a  II  II  II  II  II  II  .( 

14.         •«  «  "  «         "     tartaric  acid  " 

25  II  II  II  II  i<  i<         II  i< 

B.  PT0CTANSU8. 

16.  Inorganic  solation,  .1  mg.  peptone,  2  gr.  citric  acid — Inoculated. 

2'?  U  II  II  «t  II  it  U  II 

18.  "  «  «  "  "      lactic    "  '* 

29  11  II  II  M  (I  <l  K  <l 

20.  "  II  1.  a  .1      tartaric  acid        " 

22  **        .     **  **  **  **  *^  *^  ** 

B.  BUBTILIS. 

22.  Inorganic  solution,  .1  mg.  peptone,  2  gr.  citric  acid — Inoculated. 

OO  II  II  II  11  II  1«  tl  II 

24.         "  "  "  "  "     lactic  **  " 

QC  II  II  II  CI  II  II  II  II 

26.  "  "  "  •*  "     tartaric  acid  " 

O^  II  «  II  II  CI  II  II  CI 
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Four  days  after  inoculation  2  and  3  showed  distinct  turbidity  and 
growth,  16  was  coludy,  as  was  21.  The  rest  were  all  clear.  In  seTOi 
days  2  and  3  were  turbid,  16  and  17  turbid,  18  and  19  cloudy,  20 
and  21  turbid.  The  rest  were  all  clear.  In  two  weeks  2,  3,  16,  IT, 
18,  19,  20  and  21  were  turbid;  the  others  all  clear,  with  no  signs  of 
growth. 

At  the  end  of  three  months  2  and  3  were  turbid,  and  16,  17,  IS 
and  19  turbid,  with  membrane  on  surface.  The  others  appeared  clear. 
The  cultures  were  then  sterilized  in  the  autoclave,  the  solutions  fil- 
tered and  the  nitrogen  determined,  both  in  the  filtrate  and  in  the 
filtered  residue.  After  substracting  the  blanks  the  following  amounts 
were  obtained : 

NITBOOEN  FOITND. 

IdboL  Organic.    Soluble  Oxganic.  ToUL 


1 

2 , 

8 , 

4  to  15  inclusive... 

16 

17 

18 , 

19 

20  to  27  inclusive... 


Traces. 

Traces. 

Traces. 

.15  mg. 

.14  mg. 

.29  mg. 

J4   •' 

.36    ** 

.49  « 

.14   " 

.89    " 

.53  « 

.44   " 

.08    « 

.52  - 

.44   « 

.24    « 

.68  " 

It  will  be  seen  that  B.  Xew  Jersey  produced  a  slight  growth  in 
citric  acid,  but  the  nitrogen  found  was  not  above  the  limit  of  error. 
No  growth  was  observed,  either  in  the  lactic  or  tartaric  acid,  and  no 
nitrogen  was  found.  B.  megatherium  and  B.  subtilis  showed  no 
growth,  and  no  nitrogen  was  found  in  the  solutions.  B.  pyocyaneos 
made  considerable  growth,  showing  a  gain  in  the  lactic  acid  of  more 
that  .5  mg.  of  nitrogen.  To  be  sure,  the  gain  was  slight,  and  it 
may  be  claimed  that  it  is  within  the  limits  of  error.  Nevertheless, 
there  is  no  doubt  as  to  the  results,  for  the  work  was  carefully  dooe 
and  the  duplicates  agreed.  Here  it  appears  again  that  of  the  three 
organic  acids  employed  B.  New  Jersey  found  the  citric  acid  the  most 
suitable,  while  B.  pyocyaneus  found  the  lactic  acid  more  suitable, 
although  it  made  some  growth,  also,  in  critic  acid.  In  order  to  prove 
the  fact  with  certainty,  and  namely,  that  B.  pyocyaneus  can  obtain 
small  quantities  of  nitrogen  from  the  air,  the  experiment  was  re- 
peated. 

Some  modifications  were  adopted  here,  however ;  instead  of  100  cc. 
of  solution,  200  cc.  were  taken,  and  only  citric  and  lactic  acid  were 
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i 
ach  at  the  rate  of  5  gr.  per  liter.    The  inorganic  solution  was 
same  composition,  and  .5  gr.  of  calcium  carbonate  were  also  ^ 

in  each  case.     The  solutions  were  made  faintlv  alkaline  to  r 

phytaleine  by  the  addition  of  sodium  hydroxide.     Flasks  of  [ 

I  sizes  'Were  used,  so  as  to  expose  a  greater  or  smaller  surfa(ie. 
1,  2,  3  and  4  were  of  500  cc.  capacity  and  5,  6,  7  and  8  of 
20.  capacity,  9  and  10  in  large,  flat  dishes.     The  quantity  of 
e  added  was  also  variable,  as  shown  in  the  accompanying  tabu- 


Inorganic  solution,  1  gr.  lactic  acid  .1  mg.  peptone. 


M 

U 

11 

citric 

II 

.1 

CI 

It 

II 

l< 

II 

lactic 

II 

J5 

u 

•1 

II 
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II 
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II 

citric 

II 

.6 

II 

II 
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11 

lactic 

II 

.1 

IC 

«l 

II 

II 

II 

citric 

II 

.1 

II 

II 

II 

II 

II 

lactic 

11 

.5 

u 

CI 

l( 

II 

1* 

citric 

•c 

.5 

•1 

IC 

except  11  and  12  were  inoculated  with  B.  pyocyaneus. 

he  end  of  six  weeks  the  following  observations  were  made: 

1.  doudj,  some  growth. 

2.  Clear,  apjiarentlj  no  growth. 

3.  doudj,  somewhat  more  growth  than  in  1. 
A.  Clear,  no  apparent  growth. 

5,  Cloudy,  growth  more  abundant  than  in  3. 

S.  Slight  cloudiness. 

7.  Cloudy,  growth  as  in  5. 

3.  Slight  cloudiness,  more  pronounced  than  in  6. 

9.  Probably  growth. 

0.  "  " 

1.  dear. 


3e  observations  indicated  that  lactic  acid  was  a  more  suitable 
m  than  citric  acid,  for  whatever  growth  was  made  by  B.  pyo- 
18.  The  extent  of  surface  had  an  evident  influence  on  the 
I,  for,  while  there  was  no  apparent  growth  with  citric  acid  in 
there  was  some  growth  in  6  and  8.  On  analysis,  the  following 
1  were  obtained : 
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iMQlaUe      Solable  Total  Innliibto      SgMtAt         tm 

NUrogen.     Nitrogen.        Nitrogen.  Nitrogen.     Nttngen. 

1 15  mg .15  mg.  *        7 Mmg — - 

8 8 15    "  

8 M   "         80   «  9 75    «-  .80mg.     L» 

4..'. 10 60    «  .7&  «       1» 

O  .....     .89  •••••••••  .89  II......     •••••••••  ••»•••»»■      ■■■■'■■ 

v.«*«*«       •••••••••  •••••••••  ••.••••••  X2-.****       •••••■•••  •■•••••••        ••"•• 

The  fact  is  here  brought  out  again  and  placed  beyond  the  dirifl 
of  a  doubt  that  B.  pyocyaneus  were  enabled  to  obtain  small  quantitii 
of  nitrogen  not  contained  in  the  solution,  that  this  power  increts 
as  the  surface  exposed  increased,  and  that  lactic  acid  served  is  a  fj 
better  source  of  carbon  than  did  citric  acid.  In  fact,  tho*  we  H 
evident  growth  in  the  citric  acid  solution  contained  in  the  50(' 
flasks,  but  there  was  some  growth  in  the  same  solution,  as  it  t 
spread  out  in  a  thinner  layer  in  the  flat-bottomed,  1,000  cc 
The  quantity  of  peptone  added,  though  containing  an  unveigjab 
amount  of  nitrogen,  exerted  a  considerable  influence.  With  in  icd 
tion  of  .1  mg.  the  growth  was  not  as  extensive  as  with  .5  mg.  Ttre 
with  .1  gm.  of  peptone  in  1,  half  as  much  nitrogen  was  fixed  as 
3,  where  .5  mg.  was  added  to  the  solution.  At  the  same  time,  tte 
was  even  more  nitrogen  fixed  in  8,  where  only  1  mg.  of  peptone  «i 
added,  than  there  was  in  3,  where  .5  mg.  of  peptone  was  added,  Is 
where  the  liquid  was  shallow  and  the  surface  exposed  proportionate 
great,-  the  amount  of  nitrogen  fixed  was  greater  than  in  7,  vbew 
mg.  of  peptone  were  added,  but  where  the  depth  of  liquid  was  greiti 
and  the  surface  area  exposed  much  less.  Moreover,  in  9  and  10  tte 
were  not  only  greater  amounts  of  nitrogen  foimd  as  insoluble  oigMU 
but  also  comparatively  considerable  quantities  in  the  filtrate  as  solii 
organic.  This  experiment  clearly  indicates  that  B.  pyocyanens  h^ 
the  power  of  fixing  small  quantities  of  atmospheric  nitrogen;  tb 
this  fixation  is  largely  influenced  by  the  organic  compound  used  i 
the  source  of  carbon  and  of  energy.  Lactic  acid  is  decidedly  sap«iJ 
to  citric  acid,  but  with  thorough  aeration,  also,  the  latter  can  be  b* 
for  the  purpose.  Furthermore,  the  amount  of  nitrogen  fixed  is  ii 
fluenced  by  the  depth  of  the  liquid  layer,  and  that,  everyfliing  beis 
equal,  the  greater  the  surface  exposed  the  greater  the  amount  of  ninl 
gen  fixed.  It  is  possible  that,  under  still  different  conditions,  not  ji 
tried,  even  a  greater  fixation  may  be  obtained.  Similar  experinect 
with  the  symbiotic  B.  20  and  B.  21  have  been  tried,  and  also  otb« 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  EEPORT.  235 

pyocyaneus.  In  the  former  case,  small  quantities  were  un- 
ly  fixed,  quantities  too  small  to  make  the  results  decisive;  in 
T  case  the  results  obtained  were  similar  to  those  stated  above^ 
i  not  be  given  here. 

w  far  this  fixation  is  a  factor  in  our  arable  soils  yet  remains 
etermined;  but  from  the  theoretical  standpoint  the  results 
here  are  of  great  interest,  in  that  they  show  how  the  same 
a  may  at  times  exert  a  destructive  effect  on  combined  nitro- 
1  at  other  times  it  may  actually  add  to  the  world's  store  of 
d  nitrogen.  It  is  hoped  that  further  experiments  will  be 
1  order  to  shed  more  light  on  these  physiological  processes. 

ritvoc«m  Coatent  of  Soato  How  Jmrwmy  Bolls  aad  SnlMollik 

f  soils  and  subsoils  were  collected  in  the  fall  of  1901,  and 
them  are  typical  South  Jersey  soils.  The  subsoils  were 
id  to  agree  with  the  corresponding  soils.  Samples  IX.  and 
rell  as  the  corresponding  subsoils,  obtained  in  the  vicinity  of 
m,  were  lost  in  transit  and  could  not  be  recovered^  The 
I  content  reduced  to  the  water-free  basis,  as  well  as  partial 
cal  analysis  of  the  different  samples,  are  given  here. 


SOIL   III. 

ned  from  the  farm  of  C.  C.  Hulsart,  Matawan.     A  rather 
mdy  loam,  underlaid  by  a  yellowish  sand,  and  that,  in  turn,. 
It  is  a  well-drained  soil,  well  adapted  for  early  truck. 


SOIL   IV. 

sample  was  obtained  from  the  farm  of  John  H.  Denise,  Free- 
rhis  is  a  deep,  heavy  loam,  famed  for  its  great  crops  of  pota- 
d  situated  in  the  marl  area. 

il  be  seen  that  this  subsoil  is  a  fine-grained  soil  of  great  water- 
power.    The  sample  of  soil  was  taken  to  a  depth  of  twelve 
of  the  subsoil  to  a  further  depth  of  sixteen  to  eighteen  inches. 
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SOIL   V. 

Obtained  from  the  farm  of  A.  P.  Arnold,  Vineland.    This  L*  i 

very  light,  sandy  soil,  underlaid  by  coarse  sand  or  sandy  clay ;  &  warn 

.  and  well-drained  soil,  but  poor  in  organic  matter,  and  but  five  to  >ii 

inches  deep.    Excellent  crops  of  sweet  potatoes  are  raised  on  this  sal 


SOIL  VI. 

Obtained  from  the  farm  of  G.  A.  Mitchell,  Vineland.  Thii  s 
somewhat  heavier  than  soil  V.,  is  deeper  and  underlaid  by  a  gravflij 
•  or  clayey  subsoil.  The  crops  raised  are  principally  sweet  potatcti 
early  truck  and  peaches.  Sweet  potatoes  are  grown  year  after  jt>L', 
with  the  application  of  commercial  fertilizers.  It  will  be  noticed  tk 
this  is  much  finer  that  soil  V. 

SOIL   VII. 

Obtained  from  the  farm  of  H.  L.  Parkhurst,  Hammonton.  Tbe 
soil  varies  from  the  sandy  type,  like  the  Vineland  sweet  potato  soik 
to. a  heavier,  sandy  loam.  The  soil  is  six  to  eight  inches  deep  id 
underlaid  by  yellow  sand  to  gravelly  clay.  Hardpan  occurs  in  s^x 
places  at  a  depth  of  two  feet.  The  principal  crops  raised  are  peikiMs, 
pears  and  small  fruit. 

SOIL  VIII. 

Obtained  from  farm  near  Egg  Harbor  City,  through  the  toinai 
of  V.  P.  Hoffman.  This  a  very  light,  sandy  soil.  On  higher  grosai 
it  is  inclined  to  be  gravelly.  The  subsoil  is  a  yellow  sand,  gra^^y 
in  some  places  and  clayey  in  others,  forming  hardpan  at  a  d^  ^ 
about  two  feet.  The  hardpan  is  underlaid  by  reddish  or  whitish  Aj- 
Gravel  l)eds  also  occur  in  the  vicinity.  The  principal  crops  niri 
are  berries  (particularly  blackberries),  grapes,  etc. 
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SOIL   XI. 

led  from  the  farm  of  J.  C.  Griscom,  Woodbury.  The  pre- 
;ype  is  a  sandy  to  a  sandy  loam  and,  in  low  places,  clayey. 
K)il  varies  from  a  grayish  to  a  yellowish  sand,  to  which  vary- 
itities  of  clay  are  admixed.  In  low  places  the  subsoil  is  a 
(brick  clay).  The  principal  crops  raised  are  tomatoes,  pota- 
n,  sweet  potatoes,  etc. 

BOIL  XII. 

led  from  the  farm  of  M.  D.  Dickinson,  Woodstown.  This  is 
oam  to  a  sandy  loam  soil,  with  a  tenacious  clay  subsoil.    The 

crops  raised  are  tomatoes,  potatoes,  com  and  grass. 

be  seen  that  this  soil  is  a  fine-grained  soil,  compact  and  has 
rater-holding  power. 

SOIL   XIII. 

led  from  the  farm  of  I.  Hurff  Weatherby,  Swedesboro.  This 
ly  soil,  with  a  red,  sandy  to  somewhat  clayey  subsoil.  The 
is  rolling  and  considerable  variations  in  the  prevailing  types 
ccur.  A  belt  of  red  soil  passes  through  the  region  and  is 
in  that  the  sweet  potatoes  raised  on  these  red  soils  are  darker 
and  can  be  easily  distinguished,  according  to  the  statement 
cal  farmers.  The  principal  crops  are  sweet  potatoes,  toma- 
a  and  potatoes.  Swedesboro  is  well  known  as  a  shipping 
r  sweet  potatoes. 

s  an  open,  warm  soil,  and  the  mechanical  analysis  clearly 
at  it  is  permeable  and  easily  tilled. 


SOIL   XIV. 

oil  was  obtained  from  the  farm  of  Theodore  Brown,  Asbury 
The  soil  is  not  unlike  that  in  the  immediate  vicinity  of 
)ro.     The  crops  raised  are  sweet  potatoes,  tomatoes,  egg- 
lelons,  etc. 
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SOIL   XV. 

This  soil  was  obtained  from  the  farm  of  J.  R  Adams,  near  Cli^ 
boro.  This  soil  is  rather  heavier  than  soil  XIY.,  and  maj  be  deif 
nated  a  sandy  loam,  tending  to  become  clayey  or  gravellv.  Tbed 
soils  already  mentioned  also  crop  out  here.  The  crops  raised  arectii 
potatoes,  wheat  and  grass.  Truck  is  also  raised  extensively;  patki 
larly  sweet  potatoes  and  tomatoes. 

SOIL  XVI. 

Obtained  from  the  farm  of  H.  D.  Culin,  Hainesport  Thisiii 
light,  sandy  soil,  with  a  yellowish,  sandy  subsoil,  containing  a  H 
admixture  of  clay  and  extending  to  a  depth  of  two  and  one-balf« 
three  and  one-half  feet.  The  subsoil  is  used  for  making  monldi^ 
in  the  foundry.  The  sample  was  taken  from  a  field  where,  fof  i 
number  of  years,  conmiercial  fertilizers  have  been  used  exduaTeh 
On  this  particular  field  onion  sets  had  been  grown.  Truck  and  ea 
are  raised  extensively  in  the  region. 


SOIL  XVII. 

Obtained  from  the  farm  of  Enmior  Roberts,  Moor^town.  Ti 
soil  is  a  heavy  loam,  with  a  clayey  subsoil.  The  principal  crops  raiae 
are  corn,  grass,  potatoes,  wheat.  The  soil  is  fine-grained,  deep  ta 
fertile. 

SOIL   XVIII. 

Obtained  from  the  farm  of  the  De  Hirsch  School,  Woodbine.  "Ba 
is  a  comparatively  new  soil,  having  been  cleared  about  seven  or  ad 
years  ago.  It  is  light,  sandy  in  character,  with  a  sandy-clay  suhscS 
The  crops  raised  are  berries  and  fruit,  and  also  truck  and  hnt 
crops. 

SOIL  XX. 

Obtained  from  the  farm  of  the  De  Hirsch  School,  Woodbine.  Ti 
is  a  forest  soil,  taken  to  a  depth  of  four  inches. 
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HysroMopio  M oUtore,  Volatile  Matter  and  Nitroc«>  i>  t^ 
Diffareat  Soils. 


Sou. 

Nitrogen. 

HygTOiOopic 
Moiiture. 

liOfcon 

IgDitiOll. 

BoiL 

Nitrogen. 

Hygroioopic 
Molstui«. 

Los  SI 

iguea 

I. 

IL 

.128  %. 
.112  " 

1.57  %. 
1.29  " 

6.10%. 
6.46  " 

XL 
XIL 

.100%. 
.146  " 

L73*' 

7  JO'' 

m. 

.061  " 

.77  " 

2.93  •• 

XIII. 

.070  •• 

.60" 

2i8- 

IV. 

.126  •* 

2.28  " 

7.28  " 

XIV. 

.073  " 

.79" 

ur 

V. 

.088  *• 

.86  •• 

2.25  " 

XV. 

.083" 

.92" 

441- 

VL 

.065  " 

.69  " 

8.30  " 

XVL 

.039  " 

.69" 

147- 

VIL 

.065  •• 

.90  " 

4.44  " 

XVII. 

.080" 

.90" 

iSB' 

VIII. 

.066  " 

.64" 

3.09  " 

XVIIL 

.080" 

.82" 

5X6- 

XIX, 

.193  " 

2J0" 

W2" 

Soils  I.  and  II.  are  from  the  College  Farm  and  soil  XIX  is  tk 
surface  soil  from  a  field  near  the  Experiment  Station  building.  !» 
will  be  noticed  that  the  hygroscopic  moisture  is  greatest  in  the  s)ili 
which  show  the  greatest  loss  on  ignition.  In  all  of  these  soils  ie 
loss  on  ignition  is  largely  due  to  the  organic  matter,  and  hence  mo^: 
of  the  hygrosqopic  moisture  is  held  in  the  different  soils  by  the  or- 
ganic matter.  Some  of  the  soils,  especially  V.  and  XVL,  conttin 
very  little  organic  matter  and  very  little  nitrogen ;  nevertheless,  goc^^ 
crops  of  sweet  potatoes  are  raised  on  them  by  the  use  of  comin0"tial 
fertilizers.  The  heavier  soils,  and  namely,  L,  IL,  IT.,  XII.  sd 
XIX.,  are  rich  in  nitrogen,  show  a  considerable  amount  of  hjgroB«)j'ic 
moisture  and  also  a  corresponding  loss  on  ignition.  Soil  XVIL,  whik 
heavy  and  productive,  is  not  as  rich  in  nitrogen  as  the  other  heavi-' 
soils ;  in  fact,  it  contains  no  more  nitrogen  that  the  light,  sandy  s)i' 
from  Woodbine.  The  corresponding  subsoils,  as  will  be  seen  fr>D 
the  subjoined  table,  are  poorer  in  organic  matter  and  in  nitrog«: 
than  the  surface  soils,  which  should  be  expected,  since  the  greater 
amount  of  organic  matter  tends  to  accumulate  at  the  surface. 

HysroMiopio  Moisture,  I«om.  oh  Ignitton,  and  Nitrocea  ia  ikt 
DUferoBt  Subsollfl. 


Bub. 
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3.11  " 
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3.34  « 
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.084  " 

.58  •* 
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198' 
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i  differences  between  the  nitrogen  content  of  the  soils  and  sub- 
ire  very  decided.  Thus,  subsoil  IV.,  representing  the  second 
J  inches,  has  a  nitrogen  content  of  only  .039  per  cent.,  while 
►rresponding  soil,  representing  the  upper  twelve  inches,  has  a 
en  content  of  .125  per  cent.  Similarly,  the  hygroscopic  moist- 
L  subsoil  IV.  is  1.99  per  cent.,  as  against  2.28  per  cent,  in  the 
twelve  inches,  and  the  loss  on  ignition  from  the  subsoil  is  4.69 
nt.,  as  against  a  loss  of  7.23  per  cent,  from  the  upper  twelve 
.  In  the  lighter,  nitrogen-poor  soils  the  differences  are  not  as 
In  subsoil  V.,  representing  the  second  eight  inches,  the  nitro- 
jntent  is  .028  per  cent.,  as  against  .038  per  cent,  in  the  upper 
inches,  while  the  hygroscopic  moisture  and  the  loss  on  ignition 
en  greater  in  the  subsoil  than  they  are  in  the  upper  soil.  A 
.rison  of  the  tables  will  bring  out  similar  relations  in  the  other 
ind  subsoils. 
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lie  year  past  has  been  fully  occupied  with  the  detail  of  the  various 
aanent  experiments  outlined  in  previous  reports  of  this  depart- 
t.  Any  changes  or  additions  made  are  noted  in  their  respective 
e.s. 

he  usual  records  of  the  weather  conditions  have  been  made 
ughout  the  year,  and  show  the  season,  particularly  the  growing 
3n,  to  have  been  an  exceptional  one  as  regards  temperature  and 
fall.  The  early  months  were  comparatively  warm  months.  The 
thly  mean  for  March  was  4.7  degrees  above  the  average  mean 
the  period  covered  by  our  records.  The  mean  temperature  for 
ch,  April  and  May  averaged  2.2  degrees  above  the  general  averages 
the  same  months  in  preceding  years.  Accompanying  these  tem- 
itures  was  a  deficiency  of  rainfall  amounting  to  a  little  over  an 
I  per  month.     The  next  four  months  are  to  be  noticed  for  their 

mean  temperatures  and  high  rainfall.  The  mean  temperature 
June  was  1.9  degrees  and  for  August  4  degrees  below  the  normal, 
I  the  average  for  the  four  months  3  degrees  below  the  normal. 

rainfall  for  this  period  averaged  .86  inch  per  month  above  the 
nal.  Including  October  the  excess  above  the  normal  rainfall 
ils  1.55  inches  per  month.  The  total  rainfall  for  the  year  equals 
i6  inches,  which  is  8.49  inches  above  the  normal  for  this  section, 
'able  1  contains  in  detail  the  records  of  the  rainfall  at  this  Station 

the  past  year,  while  Table  2  contains  the  monthly  and  yearly 
►rds  since  Januar}^  1st,  1892.    The  monthly  and  yearly  normal  is 

included. 
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TABLB  1. 


Bhowinff  Daily  and  Monthly  Precipitation  in  Incdiee  at  the 
OoUefire  Farm  for  the  Tear  Bndincr  October  Slst,  1902. 


DATE. 

1 

1 

6 

3 
8 

£ 

i 

< 

a 
5 

# 

•n 

< 

1 

1 

1,...,« .t..„r,, 

T 

0.10 

0.08 

0.08 

0.84 

SC 

X..       

•  ••••MM 

...M.M- 

0.60 

0.60 

.■«.»■»«. 

0.21 

0.01 

•.... 

4.^^ , „  M,...^ 



1.82 
0.06 

0.06 

0.08 

0.87 

0.28 

2.U 
0.08 

oot 

•J 

6^..^...— ^ 

0.66 

0.08 

IV 

9 ....„r«r. 

0.09 

0.06 

0  8? 

If 

7.,^.„,       «......«. 





0.14 

0.07 

0.86 
1.18 

0.10 

0.69 

#,..,n..t        T 

9  „„„^ ..,..„. 

0.87 

0.10 

0.79 

0.88 
0.08 

O.O 

lO....,     - 





T 

0.2B 

J     - 

11 ,, 

0.14 

0.02 

T 

0.08 

1.21 

ilfl 

12 «. 

6.21 

0.01 

0.17 

IJI 

If  ,„„..,, ,  ,    -- 

T 

0.02 
0.01 

T 

0.08 

T 

0.04 

0.72 

0.9 

0.11 

14 

15 ^ 

1.06 

^. 

0.14 

,  ,, 

...* 

16 ^.^..^ 

...-^ 

...-^M 

•  •••MM. 

T 

...-.M. 

0.07 

0.09 

— 

17 .«.,...rrT- — 

1.26 

0.86 

0.70 

0.18 

J.t 

Ig                         ,, „,. 

T 

T 
0.02 

0.90 

T 
0.01 
0.01 

T 

I.OI 

T 

l.lt 

19 « — 

90 ..^ 

T 
0.12 

_. 

21....M.......«...».     « 

0.06 
1.44 

0.99 
1.40 



1.74 

0.16 
0.08 

0.18 
0.80 

1.11 

o.u 

■  - 

32 

•*.*M*M 

— 

28 

T 

,„ 

0.04 

,             - 

24«. 

1.72 

0.28 

0.40 

.,,^'— — 

26 

0.06 

0.08 

.,...., 

0.18 

...„,... 

0.04 

0.24 

1.10 

.M«-» 

•.«  . 

— 

26 

0.06 

0.10 

0.89 

T 

0.16 

0.70 

0.78  . 

— 

TJ^,,,^.,^,..,,,^^ 

........ 

0.97 

0.86 

,„,„„, 

.....^,. 

0.02 

0.79 

.i>..M.. 

0.06 

0.69 

I.fi  - 

. — 

28...»..M».^........».M 

^. 

1.16 

6.11 

...MM.. 

......... 

.....«.> 

l.» 

1.0 

29 

0.08 

2.22 

0.18 

...-»•. 

0.87 

0.86 

1.48 

,..««* 

0.»  - 

- — 

80 ^     -. 

....*M*. 

0.96 

0.21 

T 

0.69 

.....»». 

0.68 

.-m^    .. 



— 

81 ^. 

.,.-^^ 

0.10 

....^. 

0.04 

.„.*^ 

T     . 

__,^-    _ 

JM 

Total  1908. 

2.21 

7.80 

2.70 

6.46 

8.79 

8.09 

1.61 

6.08 

8.12 

6.9   1 

^.26    1 

Nonnal  imlnAdL. 

8.74 

8.66 

8.82 

^•L 

8.77 

8.68 

4.02 

8.80     4.92  1 

4.9S    IHII 
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TABIiB  2. 
ShowinfiT  Monthly  Precipitation  in  Inches  Since  January  1st,  1806. 


S 

1 

•-• 

1 

1 

1 

1 

f 

1 

< 

1 

1 

1 

Totel,ia96. 

.^-.^ 

1.68 

5.86 

5.92 

1.41 

8.70 

4.96 

4.87 

2.42 

4.81 

1.62 

•86.71 

Total,  1897. 

2.96 

1.69 

2.89 

2.77 

2.47 

8.47 

6.45 

2.60 

12.84 

8.81 

2.10 

1.59 

44.93 

Total,  180&. 

4.68 

6.09 

8.92 

8.49 

8.09 

4.17 

7.86 

1.18 

8.91 

6.44 

1.46 

5.80 

60.88 

Total,  1899. 

7.14 

t.16 

4.88 

6.87 

6.68 

1.60 

2.04 

8.54 

6.82 

8.46 

7.80 

2.96 

64.79 

Total,  19IKL 

4.U 

206 

4.86 

6.80 

8.40 

2.88 

6.68 

2.64 

6.94 

2.24 

8.80 

8.68 

45.88 

Total.  1901. 

4.27 

2.12 

2.01 

0.76 

6.19 

7.89 

5.01 

0.8L 

9.12 

8.90 

1.86 

1.99 

49.68 

Total,  1902.. 

2.21 

7.10 

2.70 

6.16 

8.79 

8.09 

1.51 

6.08 

8.42 

6.29 

5.25 

7.76 

56.86 

Nonnal  — 

8.74 

8.66 

8.82 

8.6i 

8.77 

8.68 

4.02 

8.80 

4.92 

4.93 

8.94 

845 

47.87 

•Ten  monthB  only. 

The  PermaneBt   Experiment  Plots* 

ASPARAGUS   AND   THE   SMALL   FRUITS. 

The  general  plan  is  as  follows:  In  each  ease,  currants  and  goose- 
berries excepted,  six  varieties,  or  six  rows  160  feet  long  and  set  in  one 
block,  are  duplicated,  giving  twelve  rows,  of  which  rows  1  and  7,  2 
and  8,  etc.,  are  of  the  same  variety.  Eows  7  to  12,  inclusive,  are 
irrigated  as  occasion  demands,  nothing  being  applied  upon  rows  1 
to  6.  Lengthwise,  each  plot  is  divided  into  four  equal  plots,  forty 
feet  long.  Those  unirrigated  are  numbers  1  to  4,  those  irrigated  5 
to  8.  Plots  1  and  5,  2  and  6,  etc.,  are  treated  identically,  except  that 
plots  5  to  8  are  irrigated.  The  plan  for  currants  and  gooseberries  is 
the  same,  excepting  that  there  are  four  varieties  instead  of  six,  with 
six  plots,  twenty-five  feet  long,  instead  of  eight  plots. 

Table  3  shows  in  detail  the  fertilizers  or  manures  to  be  applied 
to  the  various  plots,  with  the  times  for  application ;  all  of  which  has 
been  carefully  followed  the  past  season.  Water  was  applied  to  the 
irrigated  plots  the  last  of  ^lay  and  the  first  of  June,  as  noted  in  each 
case. 
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TABIiB  8. 

Showing  FertUizen,  Amounts  and  Time  Applied  to  the  DiSBeo: 
Plots,  Asparagus  and  Small  Fruits. 


KIND  OP 

rmuiT  om 

VtOBTABLB. 


AipMifas . 


BUokbeniei. 


Raipberriei.. 


Strawberries. 


Curranti... 


Gooseberries^ 


Plots  land 6. 


maniirefiOO 


90ts.*7ard 

applied  IG  fall. 


90  ts.  jard  manine 
applied  In  lUl.  ' 


sots  Tard  manme 
applied  in  fkn. 


600  lbs.   complete 
applied  in  spring. 


PlotslandA. 

90  ts.  vaid  manure 
applied  in  fSUL 


90  ts.7ard  manure 
appUed  in  fUL 


Plots  2  and  6. 


.  lbs.  complete  t 
applied  in  spring. 


00   lbs.   complete 
applied  in  simng. 


600   lbs.    complete 
applied  in  spring. 


500  lbs  complete 
appUed  in  spring; 
UMi  lbs.  nitrate 
soda  applied  after 
blossoming. 


Plots  2  and  6. 

000  lbs.  B..  P.  and 
Jl.  p.  applied  in 


I  lbs.  B.,  P.  and 
L.  P.  applied  in 


Plots8and7. 


FMiiiail 


500  lbs.  complete  ap-  MB  Ibt  Mmpte^- 
plied  in  spring;  plied  Is  qibp 
100  lbs.  bose  and'   SQOUk. boK ni 


potash^  applied  in 


000  lbs.  complete  ap- 
plied in  spring: 
loo  lbs.  bone  and 
potash  aiH>lied  in 


potttk  iBidbl  a 

tntendiip^ 
wheo    eitUfif 


SOOlbaooflfl*!^ 

SonataSiw 

Sll;  »»«i 
tnteaodiqi^ 
after  btoaoaofr 

^  in  v^ 
loo  Ite  bote  oi 


600  lbs  complete  ap- 
plied   in   spring  ;i 

KO  lbs.  bone  and)   ^ 

gotsah  applied  in    gp-M^^ 

tnte»dai*fM 
after  bkMui^ 


600  lbs.  B..  P.  and  A 
P.i  applied  in 
spring;  160 lbs  ni- 
trate soda  applied 
after  bloasomlng. 


Plots  t  and  6. 

600  lbs.  B..  P.  and  A. 
P.  applied  in  Ikll: 
150  lbs.  nitrate 
soda  applied  after 
blossoming. 

6001bs.B,P.andA. 
P.  appUed  in  fall  I 
150  lbs.  nitrate 
soda  applied  after 


Mia  applie 
lonomlng, 


5001bi.B.P.iaii 
P.  spplied  It 
spifof. 


*The  quantities  of  manure  or  fertillxer  glTen  are  in  ererj  case  the  amounts  pvsot »  ^ 
applied. 

t  Complete  FertiUwr-Hi  mixture  of  the  best  forms  of  flortilislng  constitoentB,  ssal;^  i^ 
gen.  Li  per  cent ;  phosphoric  add  (ayailable),  7.7  per  cent,  and  potash,  lit  per  ont 

X  An  eren  mixture  of  ground  bone  and  muriate  of  potash. 

I  An  eren  mixture  of  ground  bone,  muriate  of  potash  and  add  phosphate. 
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general  arrangement  of  plots,  fertilizers,  etc.,  allows  a  study 

a.  The  effect  of  irrigation. 

b.  The  relative  effect  of  fertilizers  and  manures  with  and  with- 
out irrigation — 

1.  Upon  the  early  yield. 

2.  Upon  the  total  yield. 

c.  The  effect  of  the  addition  of  nitrate  of  soda. 

ASPARAGUS. 

plantation  was  thoroughly  worked  the  2d  of  April,  crowns  un- 
i  the  12th  and  ridged  preparatory  to  cutting  April  21st.  The 
atting  of  "grass"  was  taken  April  23d,  eight  days  earlier  than 
)1.  Asparagus  was  selling  in  this  market  upon  that  date  af 
its  })er  pound  bunch.  The  la^t  cutting  was  taken  June  20th, 
g  the  thirtieth  for  the  season.  Asparagus  was  then  selling  at 
ts  per  bunch. 

Lures  and  fertilizers  were  applied  sls  follows:  December  6th, 

nanure  to  plots  1  and  5,  and  bone  and  potash  to  plots  3,  4,  7 

April  21st,  plots  2,  3,  4,  6,  7  and  8  received  the  complete  fer- 

and  plots  4  and  8  the  nitrate  on  July  12th.  Water  was  ap- 
;o  the  irrigated  plots  5  to  8  but  once  this  season,  giving  three- 
8  inch  of  water  May  3l8t. 

records  of  the  year  are  given  in  Table  4,  together  with  the  an- 
otals  for  the  four  previous  crops,  and  the  average  per  year  of 
e  crops  cut  from  the  plantation. 

sidering  varieties  in  early  yield,  Palmetto  has  not  made  the 
ig  this  season  that  it  has  in  the  past.  Of  the  eight  plots.  Pal- 
leads  in  early  yield  on  three,  Barr's  Mammoth  on  three  and 
1  on  two  plots.  The  seconds  in  early  yield  are  Colossal  on 
plots,  Columbian  on  two,  and  BarrV  Mammoth,  Elmira  and 
tto  one  each, 
n  past  seasons.  Palmetto  leads  in  the  total  yield  upon  all  plots 

plot  5,  where  it  stands  fourth  in  order.  It  is  peculiar  that 
tto,  upon  plot  5,  should  fail  to  respond  as  it  does  upon  all  the 
plots,  and  for  three  years  in  succession.  The  variety  second 
\\  yield  is  apt  to  vary  from  year  to  year;  however,  looking  at 
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TABLB   4. 

Asparaffus-FertillBer  Plots. 

UlCtBBIOATBD. 

PLOT  J. 

PLOT  2. 

PLOTS. 

PLOT  4. 

VARIETY. 

h 

t 

If 
n 

1 

h 

1 

k 

ii 

21 

OS. 

1 

1 

1 

1 

ES 

OS. 

1 

1 

Eg 

1 

f 

1 

OS. 

lbs. 

01. 

OS. 

lbs. 

OS. 

lbs. 

OS.        OB. 

Bs 

Bftrr's  Munmoth... 

88.6 

880.0 

17.26 

26.0 

880.0 

12.25 

8.0 

218^ 

9.08 

8.1  IMIUi 

Donald'i  ElxnlnL.... 

80  J^ 

602.0 

25.25 

21.5 

880.6 

18.01^ 

18.0 

412.5 

IbM 

16J  S32J|  IS 

OolumbUn  Mam- 
moih  White. 

80.0 

447.6 

22.26 

96.5 

480.0 

14.00 

8.0 

292.0 

9.26 

8.0  auliLS 

Palmetto  ..^ 

80.6 

661.6 

29.60 

24.6 

519.0 

26.C0 

11.6 

406.0 

20.26 

19J 

tf7JJM 

ConoTer*!  ColooaL 

84.6 

494.6 

19.25 

18.0 

861.6 

U.50 

15.0 

816.5 

10.26 

UJ 

2Bias 

plant  BroDswlok... 

16.6 

896.0   18.00 

10.5 

826.0 
2407 .C 

11.50 

9.6 

250.0 

6.50 

SJ 

mA  tM 

Total , 

180.1 

2881.6181.60 

126.0 

88.26 

70.0 

1968.0 

70.76 

70.6 

sfiJiaJi 

Totals  for  1896.. 

68.0 

288.5|l56.00 

96.6 

284.6 

118  50 

76.6 

176.5 

108.01^ 

€7>»JaA 

Totals  for  i«».. 

186.0 

697.0109.60 

148.0 

620.C 

76.50 

180.0 

587.6 

78.00 

88J 

4»j|nii 
mutftA 

Totel8forl9u0.. 

1<0.6 

1786.6176.00 

229.0 

1640.6 

118.00 

182.0 

1880.0 

108.80|  149.6 

Totals  tor  1901.. 

68.6 

2088.o'243.26 

188.0 

1646.6 
1289.5 

198.75 

90.0 

1426.6 

156.25 

1    71.0 

muEts 

Average  per  year, 
flTe  crope    ..  . 

U9.4 

1528.5  168.06 

146.8 

119.00 

109.7 

lQW.5ll02.W    9LA 

MoJn^ 

AaparafiTus— Fertilizer  Plots. 

IBRIGAnD. 

PLOT  6. 

PLOT  6 

PLOT  7. 

plotL 

VARIETY. 

I| 

1 

1 

li 

1 

1 

li 

Eg 

1 

1 

li 

OS 

OS. 

lbs. 

ox. 

OS. 

lbs. 

OS 

OS. 

lbs. 

OS. 

a.    ^ 

Barr's  Mammoth 

II. 0 

414.0 

80.00 

18.6 

293.6 

10.50 

18.0 

267.6 

10.60 

21J 

SS6J  U 

Donald's  Elmlra.... 

81.0  467.0 

22.50 

12.0 

481.6 

19.50 

9.6 

284.0 

18.60 

8J 

mM%^ 

ColnmMan  Mam- 
moth White. 

1 
27.6  489.0 

19.75 

28.5 

891.5 

16.60 

6.6 

840.5 

18.S 

»J 

2BJjKJ 

Palmetto       

16.0  419.6 

27.75 

82.5 

686.0  28.56 

8S.0 

528.0 

21.60 

lft.0 

681i 

au 

Gonover's  Colossal.. 

20.0  484.6 

20.00 

29.6 

488.6  17.26 

16.0 

880.0 

16  JO 

8J 

814J 

»i 

(ilant  Bninswlck... 

6.5  256.0 
114.0  24^.0 

11.00 
181.00 

.....«^ 

278.0*    6.00 

4.6 

288.6 

18.00 

6J 

2»J 

m 

Total. — 

Ul.O 

2462.0  92.26 

86.6 

2088.6 

88.99 

77J 

MJi8U 

Totals  tot  1896.. 

72.5  224.6 

187.50 

100.0 

288.6Jm.5n 

84.5 

196.5 

108  JO 

77.^ 

3811 

«J 

Totals  tor  1899.. 

186.0  66«.0 

116.50 

180.0 

658 .6j  87.00 

186.5 

689.6 

77.00 

Ift^ 

4I8J 

•J 

Totals  for  1900.. 

100.61600.5 

176.50 

206.6 

1544.6;i86.60 

200.0 

1447.0 

U7.0Q 

ISLM 

b]98.l 

mi 

Totals  for  1901.. 

56.61770.6 

282.50 

88.0 

1806.6 

188.50 

76.6 

1488.6 

168.26 

58J 

lasj 

iau 

Average  per  year, 
five  crops 

1 
97.51884.8 

168.80 

186.1 

1842.0 

192.16 

116.6 

1161.0 

108.80 

88i 

1 
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suits  upon  the  different  plots  for  the  four  past  seasons,  Elmira 
second  and  Columbian  Mammoth  White  third  in  order, 
further  compare  varieties,  the  yields  of  the  different  sorts  dur- 
e  five  years  of  cutting  from  the  field  are  combined  and  averaged 
le  results  calculated  to  the  basis  of  one  acre.  The  following 
Qs  the  figures,  as  aj)ove,  with  similar  figures  for  the  crop  of 

■         1902.  ,-LwengQ,  Five  Orops.-^ 

EATly  Yield.  Total  Yield.  Early  Yield.  Total  Yield, 

lbs.                llM.  lbs.    .  lbs. 

I'sMammoih 251.8          4,282.8  255.4  2,396.8 

lald's  Elmira 247.6         5,450.1  295.2  3,068.8 

umbian  Mammoth  White..   245.9         5,017.1  284.0  2,684.9 

metta 314.8          6,984.9  385.4  4,013.8 

over's  Goloflsal 259.5          5,132.8  236.0  2,817.4 

QtBnm6wick 102.1          3,864.3  92.4  1,660.0 

^re's  CroflB-Bred. 165.1         4,708.4  160.6  2,3554 

Dt  Argenteail ^177.0  ♦1,626.7.  tl40.6  tl,M9.8 

1902  Elmira  is  second.  Colossal  third  and  Columbian  Mam- 
^Vhito  fourth  in  A'ields.     Taking  the  averages  of  the  five  crops, 
tto  exceeds  by  945  pounds  any  other  sort.     Elmira  is  second, 
le  Colossal  third  in  total  yields, 
wholesale  price  of  asparagus  in  our  market  this  year  averaged,. 

early  cut,  16  cents  per  pound,  and  for  the  total,  10.46  cents, 
ng  10  per  cent,  for  waste,  etc.,  in  bunching,  the  market  value 
early  and  total  yields  of  Palmetto  are  $45.33  and  $657.56  per 
xceeding  all  others  by  $7.47  and  $144.49,  respectively,  for  the 
nd  total  yield, 
he   combined  averages.   Palmetto  exceeds  all   others  by   63.2 

and  945  pounds,  worth  commercially  $9.10  and  $88.96  per 
?spectively,  for  the  early  cut  and  the  total  yield, 
iidering  the  results  upon  the  different  plots,  the  varieties  taken 
T,  we  have: 

In  early  yield,  two  of  the  irrigated  plots  exceed,  and  two  are 
'd  by,  the  unirrigatc^l  duplicates.  The  same  is  true  of  the  total 
{.  e.,  two  exceeding  and  two  exceeded  by  the  unirrigatcd  dupli- 
Taking  the  four  plots  in  each  case  together,  those  unirrigated 
those  irrigated  by  nearly  15  per  cent,  in  early,  and  4  per  cent. 
[,  yields.  In  the  top  growth  the  irrigated  plots  exceed  in  three 
nd  are  practically  identical  in  the  fourth  plot  (1  vs.  5). 

i  year's  cat. 

ret  years'  catting  only. 
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Considering  the  annual  average  of  the  five  crops,  plots  1  and  2, 
unirrigated,  and  7  and  8,  irrigated,  exceed  their  duplicates  in  earlj 
yield.  Taken  together,  the  unirrigated  plots  exceed  those  irrig«ted 
by  a  little  over  5  per  cent 

In  total  yields  and  in  growth  of  tops,  three  of  the  irrigated  plots. 

4  .e.,  6,  7  and  8,  exceed  the  unirrigated  duplicates.  Taken  together, 
however,  the  unirrigated  plots  exceed  in  total  yield  those  irrigated 
by  a  little  over  1  per  cent.  In  top  growth  the  irrigated  plots  exceed 
by  4  per  cent,  those  unirrigated. 

(b)  In  early  yield,  plots  1  and  5  (yard  manure)  have  given  ik 
Jargest  cut,  with  2  and  6  second.  With  the  totals,  plot  1  (manurei. 
-unirrigated,  and  6  (complete  fertilizer),  irrigated,  lead,  with  2  m 

5  second.    In  top  growth,  1  and  5  excel,  with  2  and  6  second. 
Averaging  the  five  crops,  the  eariy  yield  of  plots  2  and  6  (coinpleie 

fertilizer)  exceed  by  22.5  and  16.7  per  cent,  respectively,  the  ner. 
plots  in  yield.  In  the  total  yield,  plot  1  (manure)  exceeds  the  D^it 
in  yield,  where  unirrigated,  by  18.5  per  cent.,  and,  when  irrigate^i 
plots  6  and  5  are  practically  identical — 7.7  pounds  per  acre  in  fiTor 
of  plot  6. 

The  annual  top  growth  averages  much  larger  upon  plots  1  and  i» 
(manure)  than  upon  the  other  plots. 

(c)  Nitrate  of  soda  added  to  plot  4,  unirrigated,  has  given  an  earij 
yield  practically  identical  with  plot  3,  and  exceeding  it  ^mewhat  ic 
total  yield  and  top  growth,  but,  where  irrigated,  plot  8  has  given  the 
lowest  yields  throughout. 

Considering  where  the  five  crops  are  averaged  the  plots  reeeiTiiis 
nitrate  (4  and  8)  are  the  lowest  in  yield  in  every  case. 

Table  5  contains  the  detailed  record  for  the  year  of  the  two  ner 
sorts  and  the  two  rows  set  with  selected  crowns.  The  yearly  totals  are 
also  included,  as  well  as  the  annual  yield  for  the  five  crops  harvesled- 

With  slight  variations  in  early  yields,  the  results  upon  the  diffemi^ 
plots  are  identical  with  those  upon  the  unirrigated  plots  already  dir 
cussed. 

It  was  stated  in  the  last  report  that  "the  advantage  derived  hm 
setting  the  large  selected  crowns  has  entirely  disappeared."  1^ 
same  holds  true  the  present  year.  In  all  cases  the  rields  obtained 
upon  the  permanent  plots  exceeds  that  from  plots  treated  identically* 
•but  which  were  originally  set  with  selected  crowns.- 
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TABLB  6. 
Asparagus— New  Varieties  and  Selected  Orowns. 


BTY. 


on-Bred. 
BDteall... 


for  1898.. 

Ibrl899.. 

for  1900.. 

forl90L. 

»er  year, 
« 


PLOT  1. 


n 


OS. 

18.6 
34.0 
12.5 
2.6 


62.6 
64.6 
97.0 
102.0 
27.6 


08.7 


01. 
484.6 

648, 

862.0 
106.0 


1447.5 
188.0 
426.6 
966 
990.0 


780.8 


I 


Ite. 
21.00 

81.00 

18.86 

14.60 


79.76 
96.00 
69.00 
96.60 
120.75 


90.00 


PLOT  2. 


:§• 


01. 
20.0 

20 

7.0 

18.0 


60.0 
40.0 
77.6 
78.6 
68.6 


61.9 


01. 
488.0 

482.6 

827.0 

117.0 


1814.6 
U7.6 
867.6 
806.5 
866.0 


602.0 


I 


Ite. 
19.26 

21.00 

10.60 

14.26 


66.00 
61.60 
49.60 
94.00 
121.76 


78.86 


PLOT  8. 


If 


oz. 
2.6 

14.0 

20.0 

20.0 


66.6 
67.6 
64.0 
81.6 
68.0 


68.5 


OS. 
882.6 

449.0 

861.0 

116.0 


12n.6 
140.6 
841.6 
782.6 
820.0 


662.4 


llM. 

11.26 
28.C0 
12.60 
18.26 


66.00 
86.00 
47.60 
98.00 
190.00 


82.80 


PLOT  4. 


^1 

Kg 


OS. 
6.0 

8.6 

9.0 

16.6 


40.0 
49.0 
48.6 
71.6 
28 


46.4 


OS. 
262.0 

446.6 

8tt.6 

188.0 


1189.0 
119.0 
277.6 
679.0 
804.0 


8.7 


I 


lbs. 
8.76 

20.60 

10.00 

26.76 


66.00 
68.60 
46.00 
72.C0 
180.00 


76.80' 


BLACKBERRIES. 

plantation  was  trimmed  the  1st  of  March  and  the  space  be- 
rows  thoroughly  cultivated  April  30th.  Manure  was  applied 
i  1  and  5  December  6th,  and  bone  and  potash  applied  at  the  - 
me  njJon  plots  3,  4,  7  and  8.  May  8th  the  complete  fertilizer 
read  upofn  plots  2,  3,  4,  6,  7  and  8,  as  per  scheme.  June  2d 
of  soda  was  applied  to  plots  4  and  8.  The  irrigated  plots 
i  one  application  of  water  the  past  season — i,  e..  May  31st — 
water  equivalent  to  one  inch  of  rainfall.  Table  6  contains 
ailed  record  for  the  year,  together  with  the  annual  totals  for 
ir  previous  crops  and  the  average  annual  yield  for  the  five 
arvested  from  the  plantation. 

ry  small  crop  of  fruit  was  harvested  this  season,  the  smallest, 
,  taken  since  the  patch  commenced  to  fruit.     Eldorado  has- 
r  far  the  most  productive  the  past  season,  giving  66.4  per  cent, 
niit  than  any  other  sort,  but  yielding  only  about  one-fourth: 
p  of  1900. 
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TABLE  6. 
Blackberries— Fertilizer  Plots. 


VABIETY, 


Early  Haryest... 

WllBoOt  Jr. « 

Eiid^ •« 

Agaw&m - 

Taylor ^.^ 

EldOTado...^....^ 

TotaL 


Equivalent  In  qaarU , 

Totals  for  1898,  quarts.. 
Totals  for  1899,  quarts  .., 


Totals  for  1900,  quarts 

Totals  for  1901,  quarts „.. 

Average  per  year,  five  cropa... 


rWlBHIGATBD. 


PLOTL 


2s 


July  6. 
"  14. 
"    14. 

"  18. 
*•  22. 
"    11. 


m.b 

47.5 
13.0 

9.0 
21.6 

8.0 


151.6 

8.8 

18.8 

8.9 

86.7 

11.8 


16.1 


oz, 

81.0 

96.0 

es.o 
ao.o 

61.0 
89.0 


414.0 
17.8 
87.4 
89.6 

212.8 
47.0 


80.8 


PLOT  2. 


02. 

28.0 

68.0 
8.0 
0.6 
10.6 
16.6 


126.6 
6.8 
16.4 
10.7 
82.2 
10.7 


16.1 


oz. 

66.0 

193.0 
60.0 
10.0 
72.0 

196.0 


586.0 
24.4 
71.5 
61.8 

209.6 
66. 5 


86  7 


FUITL 


OZ. 

45. &; 

64.0 
2.6 
2.0 
12.5 
19.0 


1SS.5 
5  6 
34.4 
16. 2| 
29.4 
7.8 


107.0 
102.0 
16.8 
40.0 

IS.O 


64«.6 

S6.8 
87.2 

im.i 

19S.S 
48.5 


16.7 


93.1 


i     i 

hi! 

S9  A 


01  ! « 


%i  ni 
id  fti' 
IS  i  ii 

"iMTflJ 


Blackberries— Fertilizer  Plots. 


IB&IQATED, 


VAEIBTY. 


Early  Harvest. •»».«»..» 

WtlBon,  Jr «..„.... 

Erie «^ «... 

Agawam.. >■•••» 

Taylor 

Eldorado 

Total 

Equivalent  in  quarts 

Totals  for  1898,  quarts. 
Totals  for  1899,  quarts- 
Totals  for  1900,  quarta. 
Totals  for  1901,  quarts 

Average  per  year,  five  crops., 
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ibining  the  yields  of  the  different  varieties  upon  all  plots  for 
ir  crops,  and  calculating  the  yields  on  the  basis  of  an  acre,  we 
he  following  average  annual  early  and  total  yields  from  the 
ieties  grown: 

Burly  Yield.  TbUl  Yield. 

Bilj  Harrest. 998.8  quarts.        2,198.8  quarto. 

^ilflon,Jr Ma6      «  1,900.8      " 

He. 190.4      «  2,612.0      « 

g^wnm 892.6      «  2,486.9      *' 

aylor. 174.2      "  2,007.8      '* 

Worado. .• 411.8      "  2,74a8      « 

^rado  is  thus  shown  to  be  the  most  productive  sort,  averaging 

ent.  yearly  more  than  the  next  variety,  in  order  of  yield — i.  e., 

ie.    Wilson,  Jr.,  is  the  lowest  in  yield. 

idering  the  yields  of  1902  by  plots,  we  have — 

Plots  5  and  6,  irrigated,  exceed  their  un irrigated  duplicates 

early  and  total  yields.  In  the  other  two  cases  the  unirrigated 
ave  the  larger  yield ;  combining  the  four  plots  in  each  case  the 
ated  plots  have  the  larger  early  yield,  but  are  exceeded  by  a 
ver  3  per  cent,  in  total  yields  where  irrigated, 
he  average  annual  yield  from  the  patch  the  irrigated  plots 
in  all  cases  in  early  yield.  Combined,  the  increase  equals  19.7 
it     In  total  yields,  however,  only  two  of  the  irrigated  plots 

6)  exceed  their  unirrigated  duplicates.  Combining  the  yields 
I  case  the  irrigated  plots  exceed  those  not .  irrigated  by  12.7 
t. 

The  relations  between  the  plots  are  this  year  considerably  dif- 
than  in  previous  years.  Where  irrigated  the  results  are  the 
)th  in  early  and  total  yield — i.  <?.,  in  order,  plots  8,  5,  6  and  7. 
not  irrigated  plot  4  also  excels  in  both  early  and  total  yield, 
ot  1  second  in  early  and  plot  3  second  in  total  yields, 
results  of  the  five  crops  harvested  are  the  same  in  the  early 
al  yields  where  irrigated — i.  e.,  in  order,  plots  5,  6,  7  and  8. 
unirrigated  plot  3  leads  in  both  cases,  with  plot  4  second  in 
ad  plot  2  second  in  the  total  yields. 

Those  plots  receiving  the  extra  nitrogen  (4  and  8)  exceed  in 
id  total  yield  in  1902.  Xote  particularly  the  large  yields  upon 
lots.  The  excess  over  the  next  plots,  in  order,  equals  25.7  per 
.  early  and  35.7  per  cent,  in  the  total  yields, 
le  average  crop,  however,  the  nitrate  plots  (4  and  8),  where 
ted,  have  given  the  lowest  yields,  and  where  not  irrigated 
g  second  in  early  and  third  in  total  yields. 
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RASPBERRIES. 

The  raspberry  patch  has  been  cared  for  along  with  the  blaekbemp>, 
80  that  the  same  dates  apply  in  either  case.  Plots  5  to  8  receive! 
two  applications  of  water  (May  30th  and  July  13th),  giving  an  imh 
of  water  each  time.  Table  7  contains  the  year's  records,  together 
with  previous  records,  as  in  other  cases. 

A  comparison  of  varieties  by  yields  is  unnecessary,  since  thev  «p 
not  compare,  Cuthbert  being  by  far  the  better  sort.  Marlboro :? 
earlier,  wherein  its  value  lies.  Turner  is  an  abundant  yielder,  bn* 
the  character  of  the  fruit  is  such  that  it  is  undesirable,  either  for 
home  or  market. 

By  plots  we  have — 

(a)  Irrigation  has  increased  the  early  yield  in  all  cases  and,  in  t! 
but  plot  6,  total  yield,  where  the  unirrigated  plot  has  slightlj  tb* 
larger  yield.  The  combined  figures  give  an  increase  of  14.3  per  mi 
and  8.2  per  cent.,  respectively,  for  early  and  total. 

In  the  average  crop  harvested  the  early  yield  is  the  larger  when" 
irrigitated,  excelling  by  15.3  per  cent.  The  greatest  increase  occur- 
upon  plot  5.  In  total  yields  two  plots  are  exceeded  by  the  nnirrigate«i 
duplicates,  but  combined  irrigation  gives  an  increase  of  5.4  per  cecL 

(b)  With  one  exception,  the  results  of  the  different  plots  aretlh 
same  throughout — i.e.,  in  order  of  numbering,  plots  1  and  5,  2  and '. 
3  and  6,  4  and  8.  The  exception  occurs  in  plot  7,  which  exceeds  J 
yield  plot  6. 

Averaging  the  five  crops  harvested  the  different  plots  stand  *• 
numbered  in  early  yield.  In  total  yields  plots  3  and  5  are  first  vitl: 
plots  2  and  7  second  in  order. 

(c)  Plots  4  and  8,  to  which  nitrate  of  soda  was  added,  ha^egi^^ 
the  lowest  yields  throughout  early  and  total  yields,  both  in  1902  ami 
in  the  average  annual  crop. 
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VABIETY. 


8  for  1888.*  quart!., 
s  for  1808,*  qOAita.. 
I  for  1980,*  qnarta... 
I  for  1901,  qnarta.. 

ige  per  year,  five 


I 

o 

I 


June  80. 
"  37. 
"  87. 
"     87. 


UMIBRIOATXD. 


PLOTl. 


OS. 
•1.6 

88.6 
40.6 
21.0 
186.0 


822.6 
14.7 
7.0 
12.4 
2.9 
6.0 


OS. 

4U.0 
167.0 
284 
62.0 
268.0 


1,172.0 
68.8 
28.7 
88.4 
88.6 
81.7 


PLOT  2. 


oz. 
48.6 
88.0 
48.6 
22.6 
118.6 


266.0 
U.6 
2.4 
6.1 
7.7 
12.1 


I 

-a 


OS. 

808.0 
208.0 
861.0 
47.0 
216.0 


1,168.0 
62.4 
11.7 
87.2 
46.8 
44.8 


PLOTS. 


ti 


OS. 

44.0 
49.0 
48.0 
16.6 
88.6 


286.0 
10.7 
2.4 
6.0 
6.8 
12.2 


8.6        86.1       8.0        88  5      7.4        89.0       6.0        82.0 


oz. 
286.0 
291.0 
849.0 
40.0 
179.0 


1,146.0 
63.0 
11.4 
88.8 
49.6 
48.7 


PLOT  4. 


II 

P5 


OS. 

86.0 
81.6 
66.0 
14.6 
48.0 


181.0 
8.2 
2.6 
8.0 
8.2 
18.2 


I 

-a 


OS. 

229.0 

178.0 

468.0 

67.0 

88.0 


1,026.0 
46.6 
10.8 
24.2 
86.8 
42.2 


Raspberries— Fertilizer  Plots. 
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IKRIOATED. 

PLOT  5. 

PLOT  6. 

PLOT  7. 
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t « ««.....««« 

June  80. 

58.0 

870.8 

47.6 

267.0 

86.0 

258.0 

44.6 

228.0 

0 .,-...«...».«......».. 

"     27. 

62.0 

378.0 

29.5 

194.0 

46.5 

293.0 

26.5 

280.0 

"     27. 

66.0 

868.0 

64.5 

427.0 

87.6 

866.0 

87.6 

400.0 

•  .M.......»*»l.* 

"     27. 

82.5 

71.0 

7.0 

14.0 

17.5 

44.0 

10.5 

22.0 

n  .......^.,...^ 

"     24. 

142.6 

265.0 
1,442.0 

141.0 

289.0 

142.0 

264.0 

98.5 

191,0 

^,^„ ..«„.,«,«. 

851.0 

289.5 

U41.0 

279.5 

1,210.0 

217.6 

1,071.0 

ent  in  quarts...^ 

16.0 

8.7 

66.5 
41.5 

18.2 
2.9 

61.9 
14.0 

12.7 
2.8 

56.0 
18.6 

9.9 
2.2 

48.7 

s  for  1898,  •quani.. 

11.2 

ijforl899,*  quarts... 

12.0 

40.6 

7.8 

89.8 

6.0 

41.6 

6.0 

82.2 

B  for  1900,*  quarts.- 

..» 

4.5 

87.5 

5.5 

40.5 

4.8 

47.4 

8.9 

89.6 

A  for  1901,   quarts... 

9.2 

89.0 

U.4 

89.0 

13.5 

46.9 

9.8 

88.7 

&ge  per  year,  Ave 

10.1 

44.8 

8.1 

86.9 

6.0 

40.7 

6.4 

81.1 

e  varieties  only. 


17 


Digiti 


zed  by  Google 


mm 


258      XEW  JERSEY  STATE  AGRICULTURAL 


CURRANTS    AND  GOOSEBERRIES. 

Plots  1  and  5  received  manure  and  the  other  four  plots  the  miitoe 
of  bone,  potash  and  acid  phosphate,  the  6th  of  December.  May  64, 
nitrate  of  soda  was  given  plots  3  and  6.  Bushes  were  trimmed  the 
last  of  March,  and  the  ground  thoroughly  cultivated  April  304. 
Plots  4,  5  and  6  received  water  twice — May  26th  and  June  13tii— 
applying  an  inch  each  time.  Table  8  contains  full  records  as  in 
previous  cases. 

Currants, — Of  the  four  sorts  grown,  Fay^s  Prolific  finds  readier  sale, 
because  of  its  larger  size.  It  is  not,  however,  nearly  as  productiTe  is 
the  other  red  sorts.  The  average  itnnual  yield  per  acre  of  the  tm 
sorts  for  the  past  four  years  are — 

Fay's  Prolific 3,106.8  quarts.       Victoria 6,720.8  qaaite. 

Red  Dutch 7,160.9      "  White  Grape 8^42U     « 

In  keeping  the  record  of  yields  of  the  currants,  the  weights  of  the 
product  of  each  bush  is  made  separately.  In  connection  with  4« 
low  annual  yield  of  Fay's  Prolific,  it  is  important  and  instructiTe  to 
note  some  of  these  individual  bushes.  There  are  six  plots  of  8e?eD 
each,  and  in  each  plot  wide  variations  in  yield  exist  between  different 
bushes,  and  such  differences  are  in  evidence  year  after  year. 

In  the  following  table  is  given  the  record  of  a  few  of  these  budKK. 
the  figures  being  the  total  yield  to  date — six  crops — during  the  fniit- 
ing  life  of  the  bush.  The  good  and  poor  are  from  the  same  plot  and 
are  set  opposite  each  other: 

Good.  Poor. 

Plot  1,  Bush  8 191^  Plot  1,  Bush  7 14W) 

"2,     "8  276.0                      "  2,  «    7 2005 

"    2,     "    6 290.0 

"    8,     "    2 271.0                     ••  8,  «    4 m 

"    8,     "    5 246^                      «  8,  «    7 210 

«    4,     «    8 802.0                     «  4,  «    5 IM 

«    4,     •*    4 384.0                      •*  4,  *'    7 4W) 

"    5,     «    2 268.5                      "  6,  "    5 8&0 

«  5,  "    7 IW 

"    6,     «    7 880.0                      "  6,  ••    8 715 

«  6,  «    5 61.0 

Average.. 277.17  Average -   7«i0 
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TABLB  8. 
Ourrants— Fertilizer  Plots. 


UMIUtlOATID. 

IRBIGATKD. 

VAWBTY. 

1 

s 

W 

^ 

9 

1 

^ 

1  Pr^iift^* ,.,  ..,,,„„..„..,. 

01 

412^ 
980.0 
860.0 

ns.o 

OS. 

586.0 
478.0 

OS. 

2B0.0 
905.0 
865.0 
662.0 

OS. 

028.0 
889.0 
9».0 

6B7.0 

OS. 

288.0 
928.0 
71B.0 
86».0 

OS. 

406.0 

IMfiK 

1.088.0 
977.0 
008.0 

rii.- 

eGnpe....— ^.^.^.........^ ^^,^...^^ 

dUL                  .^.^ 

F*^wii  In  QQuli M>M«.tiiiii(ii(i I 

2,798.0 

189.9 

18.8 

41.2 
02.7 
100.0 

2^.0 

U9.0 

8.4 

87.5 
61.0 
90.0 

2,7U.O 
185.6 
8.8 
48.8 
58.9 
108.0 

2,864.0 

148.2 

17.8 

61.8 

88.0 

129.8 

2,275.0 
118.8 
11.8 
51.0 
60.1 
105.0 

8,004.0 
160.2 

Mall  Ux  1898,  qoTtl,.^. 

flttJ*  for  1899. 4iiiArtv 

9.4 
50.9 

^talf  ftrr  1900.  qnaitii. ,„...». 

60.5 

otalffkv  1901,  quart!..      .^      

107.8 

ige  per  year,  five  orope............^.^ ...... ...... 

78.2I 

60.8 

71.2 

84.91 

70.0 

78.7 

Gkx)seberTieB— Fertilizer  Plotflk 


TTMimBIQATID. 

IBBIOATID. 

VARIITY. 

1 

e4 

M 

V 

uS 

9 

1 

I1W ^ ,. , 

OS. 

1,768.0 
905.0 

1.184.0 
2B0.0 

OS. 

1,087.0 
148.0 
888.0 
254.0 

OS. 

1,010.0 
191.0 
784.0 
147.0 

OS. 

1.758.0 
866.0 

1.068.0 
560.0 

OS. 

977.0 

107.0 

616.0 

80.0 

OS, 

916  0 

slnii....... ..;..................... .......«.uM«*«^**<^4 

824.0 

bum ^ 

iph....      ...      — .........     ... 

008.0 
815.0 

8,566.0 
151.8 
29.7 
86.8 
158.7 
47.2 

2.827.0 
99.0 
22.9 
47.5 
06.2 
84.9 

2,088.0 
88.9 

26.4 
74.6 
125.0 
81.8 

8,702.0 
100.1 
87.5 
70.6 
161.9 
44.2 

1.780.0 
75.7 
21.8 
60.5 
128.4 
40.0 

2.187  0 

"alent  In  qnartff «•« .........  .....m •....< 

90  1 

Jtato  for  1896,  quarts. 

)Cala  tn  1899,  quarts. ,^ .«..•. 

>tals  for  1900,  quarts. ....       

Mais  for  1901.  quarts.. ^....     

24.8 
66.2 
184.5 
45.0 

«e  per  year,  flye  crops..  ...•^......^ ......... 

94.6 

00.5 

69.2 

94.9 

64.2 

72.7 
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Calculating  these  figures  to  the  basis  of  one  acre,  and  averaging, 
we  would  have  from  plants  yielding  at  this  rate  4,695.3  quarts  in 
the  one  case,  and  only  1,289.1  in  the  other.  These  figures  include,  in 
averaging,  the  first  two  years  of  fruiting,  and  are  much  smaller  than 
if  these  years  were  not  included,  though  the  relations  would  be  practi- 
cally the  same.  Taking  the  four  best  plants  as  tiie  basis  for  calculatr 
ing,  we  would  have  yields  of  5,319.2  quarts  per  acre. 

As  a  general  law  in  plant  growing,  ^like  begets  like,"  hence  the 
great  importance,  as  the  facts  presented  show,  of  taking  cuttings  fw 
propagation  only  froni  bushes  of  known  producing  power  when  we 
wish  to  increase  and  maintain  productive  currant  plantation-  We 
have  a  lot  of  plants  under  way  taken  from  these  several  bush^. 

Considering  the  results  from  the  different  plots  in  1902,  we  have: 

(a)  An  increase  on  two  of  the  three  plots  irrigated.  Combined, 
the  increase  over  the  unirrigated  plots  equals  over  3  per  cent 

(b)  Plot  1,  manure,  unirrigated,  and  plot  6,  chemical  mixtnrp? 
with  nitrate,  irrigated,  have  the  largest  yields. 

(c)  Where  not  irrigated  the  plot  receiving  the  extra  nitrate  ii* 
second,  and  where  irrigated,  first  in  yields. 

In  the  same  manner,  considering  the  average  of  the  five  crops  har- 
vested, we  have : 

(a)  An  increase,  in  all  cases  where  irrigated,  equaling  togeUier 
10.76  per  cent. 

(6)  Plots  1  and  4,  manure,  are  first,  and  3  and  6,  chemical  mii' 
ture,  with  nitrate,  second  in  yielA. 

(c)  The  nitrated  plots  stand  second  in  yield. 

Oooseherries. — Combining  the  jdelds  in  the  five  crops  upon  all  plots 
of  the  different  varieties,  we  have  the  following  comparative  yieWi 
per  acre  of  the  different  sorts : 

Downing.. 7,955.8  quarts.       Coliunbu8.» 2,739.4  quarts. 

Honghton 8,819.9      ''  Triumph 2.499.9     "" 

The  plot  work  of  1902  shows  that^— 

(a)  The  irrigated  plots  have  the  larger  yield  in  two  of  the  toe 
cases;  combined,  however,  the  unirrigated  plots  have  the  larger  yield 
by  a  little  over  3  per  cent. 

(6)  Plots  1  and  4  (manure)  have  by  far  the  largest  product 

(c)  Where  unirrigated  the  nitrate  plot  is  lowest,  and  where  irri- 
gated, second  in  order  of  yield. 
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Similarly,  for  the  average  annual  crop,  we  have 

(a)  An  increase  upon  the  irrigated  plots,  in  all  cases,  equaling 
together  together  3.3  per  cent. 

(5)  Manure  upon  plots  1  and  4  has  given  much  the  larger  product, 
exceeding  the  next  plots  in  order  over  33.5  per  cent. 

(c)  Where  extra  nitrate  of  soda  is  added,  plots  3  and  6,  an  increase 
is  given  over  those  plots  treated  identically,  excepting  the  application 
of  nitrate  of  soda,  equaling  13.8  per  cent. 


STRAWBERRIES. 

The  beds  fruiting  this  year  were  set  originally  in  August,  1899. 
In  1900  fruit  was  obtained  only  from  the  first  plants  set.  Good 
matted  rows  were  formed  for  fruiting  in  1901.  After  harvesting  the 
<;rop  ij\  1901  the  spaces  between  the  rows  were  cut  out,  leaving  a  strip 
about  fifteen  inches  wide  along  the  original  row.  This  strip  was 
thoroughly  cleaned  out  and  spaces  between  rows  worked  up,  and  the 
bed  left  for  fruiting  another  season. 

April  28th  and  May  19th,  fertilizers,  as  outlined,  were  applied. 
Three  applications  (May  26th,  June  4th  and  13th)  of  water  were  made 
upon  plots  5  to  8,  inclusive,  giving  one  inch,  one  and  one-half  inches 
and  one  inch,  respectively. 

The  results  of  the  year's  work  are  given  in  Table  9,  together  with 
the  totals  and  averages  of  the  previous  crops  grown  upon  the  fertilizer 
plots. 

The  yields  obtained  are  small,  particularly  on  the  lower  end  of  the 
patch  or  plots  4,  7  and  8,  where  the  plants  did  not  grow  well  after 
-cleaning  out  in  1901. 

The  following  figures  show  the  comparative  yields  of  the  six  varieties 
^own,  and  includes  the  five  crops,  large  and  small  together.  Yields 
are  per  acre,  in  quarts: 

Sharpless. 1,985.0  Glen  Mary %474.9 

Bubach. 4,491.6  Gaudy 3,100^ 

Downing.. 2,788.5  Marshall 2,567.2 

•Three  crops  only. 
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TABLB  O. 
Strawberries— Fertilise  Plots. 


VARIETY. 


SharpleBs.  » „ 

Bubaob.....^ 

Downing .»*»»...... 

Glen  ^f^^y  ■.,..,........»,..... 

Gandy . « „ 

Marahall 

Total  ....„ , 

EqoiTalent  in  quarts 

Totals  for  1897,  quarts.. 
Totals  for  1898,  quarts.. 
Totals  for  1900,  quarts.. 
Totals  for  1901,  quarts . 


ATerage  per  year,  five  ciopa.. 


p. 


June  4. 
May  29. 

'*    29. 

'*  29. 
June  6. 
May  29. 


UUIEBIGATXD. 


PLOTl. 


a 
IS 


oz. 

49.5 

71.5 
82.0 
89.0 
87.0 
86.5 


265.5 
14.0 
16.4 
26.0 
7.6 
27.1 


18.2 


I 


02. 

280.0 
286.0 
206.0 
801.0 
244.0 
289.0 


1.606.0 
79.2 
86.2 
64.7 
25.6 
128.6 


76.8 


PLOT  2. 


i, 

a 
(So. 


oz. 
47.6 

81.0 

26.6 

26.6 

IS  .6 

28.6 


217.5 
11.4 
14.5 
24.9 
6.9 
28.9 


17.7 


■d 

s 

I 


oz. 
222.0 

278.0 

166.0 

249.0 

190.0 

172.0 


1»272.0 
66.9 
91.2 
58.5 
26.9 
188.9 


76.6 


plot! 


>5 


oa. 
88.0 

18.0 

20.0 

9.0 

16.0 

17.0 


U8.0 
6.9 
12.1 
20.2 
6.6 
19.9 


12.9 


FLori 


?5|   H 


OS. 

176.0 
279.0 
161.6 
188.0 
204.0 
191.0 


1.149.0 
60.5 
81.0 
42.4 
17.1 
136.5 


65.8) 


oz.     oa 

6.5^  n-o 

13.5'  mi 

8.0j  Iff  J 
9.0  iU.9 

9.0^  S0.O 


50.0 
S.6 

13.S 

17.0 


18.1 


7H.I 
•i 


5.0    15.0 


18.$ 


MM  m.r 


Strawbmriee— Fertilizer  Plots. 


VARIBTY. 


I 
t 
I 

I 


nUUQATSD. 


PLOTS. 


I 


PLOT  6. 


PLOT  7. 


it 
IS 

PS 


runt 


H 


8harple«M-. 

BnbMh 

Downing 


GlenHary» 
Gandy ....... 

MarshalL.... 


June  4. 
May  29. 

•*    29. 

"  29. 
June  6. 
May  29. 


OB. 

81.6 
68.5 
88.0 
86.0 
21.0 
16.6 


OS. 

168.0 
461.0 
S28.0 
861.0 
374.0 
149.0 


OS. 
88.5 

79.5 

16.5 

18.5 

7.5 

7.0 


148.0 
879.0 
VH 
378.0 
188.0 
64 


22.5 
87.0 
18.0 
16.0 
9.5 
1.0 


08. 

80.0 
2tt.O 
108.0 
939.0 
85.6 
48.0 


9J 
88.1 

12.1 

113 


5.5   M 


U 


Total 
Equivalent  in  quarts ........ 

Totals  Ibr  1807.  quarts...., 

Totals  for  1896,  quarts..... 

Totals  for  1900.  quarts . ... 

Totals  for  1901.  quarts...^ 
Average  per  year,  five  crops.. 


2U.5 
U.l 
18.8 
27.6 
6.6 
19.1 


1.611.0 
84.8 
76.8 
61.5 
19.1 
1056 


16.0 


69.6 


162.5 
8.6 

12.8 

25.0 

7.6 

28.8 


1.116 
68.7 
66.1 
63.6 
20.8 
130.6 


96.0 
5.3 

16.1 

25.4 
7.7 

19.1 


813.0 
42.7 
8S.8 
49.2 
20.4 
94.8 


16.6 


68.7 


14.7 


86.6i 


S.5 
4J 

1T.I 
9.7 
6.4 
S1.I 

14J 


fltl 
87J 


•.I 


m.9 
s.* 

V.9 
Si 

VA 
W.1 
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Taking  the  results  by  plots,  we  have — 

(a)  An  increase  is  obtained  where  irrigated  only  on  plot  8,  early 
yield,  and  on  plot  5,  total  yield. 

(6)  Plots  1  and  5  have  given  the  largest  yields  in  both  the  early 
and  total  product.  The  complete  fertilizer  has  given  better  results 
than  has  the  mixture  of  bone,  potash  and  acid  phosphate. 

(c)  The  complete  fertilizer  alone  has  given  larger  yields  than 
where  nitrate  of  soda  was  added  on  plots  2  and  6.  Nitrate  added  to 
the  oilier  mixture  (plots  3  and  7)  has  given  an  increase  in  all  cases. 

In  the  average  annual  crop  we  have — 

(a)  An  increase  under  irrigation  on  two  plots,  early  yield,  and 
one  plot  in  the  total  yields. 

(6)  Excepting  plot  6,  early  yield,  plots  1  and  5  have  given  the 
largest  yield  throughout.  The  complete  fertilizer  has  given  better 
yields  than  has  the  mixture  used  on  plots  3,  4  7  and  8. 

(c)  Nitrate  of  soda  added  to  the  complete  fertilizer  gives  an  in- 
crease on  plot  6, -early  yield,  only.  Added  to  the  mixture  of  bone, 
potash  and  acid  phosphate  an  increase  is  given  in  all  cases,  excepting 
plot  7,  total  yield,  where  plot  8,  the  mixture  alone,  has  the  larger 
yield. 

THE   TBEE  FRUITS. 

The  general  plan  follows:  The  plots  extend  crosswise  the  rows,  so 
that  each  plot  includes  two  trees  of  each  row ;  each  row  being  a  dif- 
ferent variety.  A  cross  line  of  trees  is  set  between  plots,  to  separate 
the  plots  and  prevent  interfeeding,  and  at  the  same  time  test  some 
of  the  newer  varieties  of  the  different  fruit  trees.  Thus  arranged, 
trees  1,  2,  4,  5,  7,  8,  10  and  11  of  each  row  are  included  in  the 
plots,  while  3,  6,  9  are  varieties.  Table  10  shows  in  detail  the  plan 
for  fertilizers,  amounts  and  times  of  application. 
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TABLB  lO. 

Showing  Fertilizer,  Amounts  and  l^me  of  AppHoatlon  tor  XbB 
Various  Fruit  Trees. 


KIMD 

OF 
FBUIT. 


Applee..... 
PeAohei..M 


StandATd  Peaif»... 


Dwarf  Peftn.. 


Plotl. 


Plums ...... 

Cherriee ... 


Nothing. 
Nothing. 

Nothing. 

Plots  1  and  4.* 
Nothing. 


Plots  1  and  S.* 

6001bB.B.P  &k 
P.  applied  in 
spring. 


Plot  2. 


6001b8.|  RP.<&A. 

P.f   appUed   in 

spring. 
6001bii^.P.&A.P. 

applied  in  spring. 


5001te.BP.&A.P. 
applied  in  spring. 


Plots  Sand  5. 

6001ba.aP.&A.P. 
applied  in  spring. 


Plots  2  and  i. 

6001b8.aP  <bA.P. 
applied  in  spring; 
160  lbs.  nitrate 
soda  applied 
early  and  tamed 
under. 


Plots. 


600  lbs.  a  P.  dlE  A.  P. 
applied  in  spring. 

5001h8.B.P.&A.P. 
applied  in  spring; 
150  lbs.  nitrate 
soda  applied 
early  and  tamed 
under 

600lbs.B.P.&A.P. 
wpUed  in  spring; 
160  lbs.  nitaSe 
soda  applied 
early  and  tomed 
onder. 

Plots  t  and  6. 

600  lbs.  a  P.  &  A.  P. 
applied  in  spring ; 
150  lbs.  nitrSs 
soda  applied 
early  and  tamed 
under. 


Floti 


sods  tppUel 
saily  sndtoaid 


K  The  quantities  of  fertilisers  glren  are  in  all  cases  the  amount  per  acre  to  be  appUel 

t  An  even  mixture  of  ground  bone,  muriate  of  potash  and  add  pho^»hate. 

t  A  mixture  of  muriate  of  potash  and  add  phosphate  in  the  proportion  of  1  lb.  of  the  tow 
to  3  lbs.  of  the  latter. 

^Plots  1»  2  and  S,  Dwarf  Pears,  and  1  and  2,  Ploms  and  Cherries,  are  irrigsted  Sf  oootfoi 
demands. 

The  orchards  were  pruned  as  needed  during  March.  On  May  94 
nitrate  of  soda  was  applied  to  all  plots,  as  per  plan^  and  the  ground 
t)lowed.  The  general  application  of  fertilizers  was  made  May  21st 
The  plots  to  be  irrigated  as  needed  (plots  1  and  2,  plums  and 
cherries,  and  1,  2  and  3,  dwarf  pears)  received  two  inches  of  water 
June  5th. 
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PLUMS   AND   CHEKRIES. 


265 


Mt 


3nibard  and  Newman,  of  the  plums,  were  well  loaded  with  fruit, 
e  the  other  tw^o  varieties  bore  a  fair  quantity.  Brown  rot  was 
i  troublesome  this  season.     The  trees  were  sprayed  early,  before 

started »  with  strong  Bordeaux;  later  spraying,  w^itli  the  mix- 
sufiiciently  weak  to  not  injure  the  foliage,  seemed  to  have  little 
t  in  controlling  the  rot,  so  that,  finally,  picking  off  the  affected 
;  was  resorted  to.  In  all  cases  of  trees  in  the  plot  work,  this 
n  fruit  was  weighed  and  the  amount  taken  from  each  tree  given 
16  tables  separately  from  the  good  fruit  obtained.  Newman  is 
ly  affected  by  the  rot,  but  the  excessive  rainfall  caused  consider- 
of  the  fruit  to  crack  in  the  later  pickings.  This  was  separately 
hed  and  is  given  in  the  table  as  culls. 

le  ice  storm  of  Februar}^  22d  did  considerable  damage  to  the 
I  orchard,  particularly  the  Newman  variety.  Hardly  a  tree  of 
variety  escaped  injury  and  some  were  sever  ly  broken,  though 

had  to  be  removed.  Of  the  other  varieties,  only  one  tree  was 
•ely  broken — i.  e.,  tree  1,  plot  1,  Lombard. 

'  the  cherries,  Early  Richmond  gave  a  good  crop,  with  a  fair  one 
<ouis  Phillippe,  and  only  a  little  on  the  Large  Montmorency, 
le  records  of  the  year,  together  with  the  totals  per  tree  for  the 
'  previous  crops,  and  the  total  yield  per  plot  to  date,  are  given  in 
e  11. 

^finite  conclusions  are  not  warranted,  because  of  the  shortness  of 
bruiting  life  of  the  trees,  and  because  of  the  variations  existing 
een  trees  of  the  same  variety,  particularly  with  the  Newman 


le  first  tree  of  this  variety  in  plot  1,  with  the  three  main  branches 
>ved  as  the  result  of  the  ice  storm,  gave  almost  ninety  pounds  of 
,  while  tree  1,  plot  4,  broken  but  slightly,  gave  only  thirty-five 
one-half  pounds. 

•ee  2,  plot  1,  Lombard  plum,  gave  144  pounds,  while  tree  2,  plot 
Lve  only  IS^/o  pounds.     Tree  1,  plot  1,  Early  Richmond  cherry, 

81/2  pounds,  while  tree  2,  plot  2,  gave  38^^  pounds.    Variations 
lis  nature  are  noticeable  throughout,  and  occur  upon  the  same 

3^ear  after  year. 
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TABLE  U. 
PluxnB  and  Oberries— Fertilizer  Plots. 


VARIETY. 


I 


PLOT  1. 


PLOT  2. 


TOTAL  TIBLD. 


TOTAL  TIXLD. 


UmBBBATIB. 


PLOTS. 


PliOTi. 


TOTAL  TIKLIk.       TOTAL  TULZl 


I 


I 


Lombftid— Good.. 

Lombard— Boftttn 

Newman— Good.. . 

Newman— Colla..... 

Bhropctbire  Dam- 
ton— Good 


Aug.  9(. 
Aug.  t. 

Sept  S. 


Shropeihire   Dam- 
ton— BoUen.... 

Grand  Duke— Good 

Grand  Dake-Bot- 


ToUli,  per  plot. 

ToUlt,    three 
oropt.  IS 
1900, 1901. » 

Totala.  per  plot, 
to  date,  four 
cropt.  ...M... 


Sept  13. 


n)t.os. 
96-9 

12-12 
74-1 
U-10 


2-19 


lbt.os. 
116-6 
^1 

1—4 


liO-O 
4-19 


lbs.  OS. 
00—4 

41-6 

42-12 

2-1 

21—9 

7-4 
2-6 


lbt.os. 
92-12 
42-9 
96-U 
42-16 

19-12 

6-i 

6-2 


lb6.os. 
66-2 
»-2 

149-15 
;-7 


2-2 
2-2 


2—16 


lbB.oa 
5^-7 
90-9 
27—4 
6-U 


2-41 
2-1 


1—2 


Ibi.0L.]ha«. 
2-> 
6-2 
»-> 
S-1 


96-^4 

21-2 

4-1 


424-19 


617- 6 


26-10 


67-12 


61—10 


Chtnim, 

Large  Montmo- 
rency.................. 

Lonis  Philippe....... 

larly  Richmond... 

Totali,  per  plot. 

Totals,  three 
crops.  1909, 
1200, 1201.. 

Totals,  per  plot 

to  date,  four 

crops. 


Jime2«. 
"  12. 
"     10. 


072-9 


2-6 
1—2 

2-6 


1—4 
2-0 

21—2 


2-2 
6-11 
12—6 


0-7 
2-2 

92-7 


729-6 


0-7 

2— U 

21—2 


0-2 
0-2 

21— U 


96-19 


17—16 


27-2 


0—16 


17-14 


12-6 


12—12 


60-0 


21—16 


12-16 
6-6 


2-U 


2-: 

i-a 


i-u 

2-11 


81—6 


2-9. 


>-*j 


With  these  facts  in  mind,  and  considering  only  the  fonr  years' 
totals,  the  irrigated  plots  have  given  considerably  larger  3rields  tbiCi 
those  unimgated.  Irrigation  seemed  to  delay  ripening,  noticeobk 
chiefly  upon  the  Lombard  plum,  where  the  irrigated  plots  were  pi<±ed 
six  days  later,  and  then  were  not  as  mature  as  the  fruits  picked  fros? 
the  trees  unirrigated.  Nitrate  of  soda  added  early  and  turned  under 
when  irrigated,  plot  2,  has  given  the  larger  yield,  but  where  unirri- 
gated, plot  4,  it  is  the  lowest  in  yield. 
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eties. — The  records  of  the  varieties  axe  given  in  table  12,  and 
)  the  yields  to  date,  as  well  as  that  of  the  season  of  1902.  Bur- 
[)f  the  plums,  is  the  most  productive  sort,  with  Abundance 
in  order.  Satsuma  Blood  is  the  third  in  order.  It  has  the 
ion  of  being  quite  irregular  in  fruiting, 
he  cherries,  Montmorency  Ordinaire  and  English  Morello  are 
>roductive  of  the  acid  fruits  characteristic  of  this  class  of 
B.  Of  the  two  Duke's,  May  Duke  is  the  earlier  and  more  pro- 
f,  Heine  Hortense  stands  by  itself;  the  fruit  is  large,  bright 
icy  and  nearly  sweet.  Tree  1  has  made  a  good  growth  and  is 
roductive.    The  second  tree  is  barely  half  the  size  of  tree  1. 

TABLB   12. 
Plums  and  Oherri^s— Varieties. 


VABIBTY. 


Pttisiu. 


Gtage... 


traen  Gage.... 


Blood. 


Charie$. 


Jce 

foreUo... 

eney  Ordinaire  • 


6 

I 

M 

I 


Aug.  28. 

"  16. 
Sept  e. 
Aug.    5. 

"  5. 
Sept  2. 
Aug.  23. 

June  18. 
"  34. 
"  28. 
"  31 
"  16. 
"     11. 


CB0P1M2. 
TOTAL  TIXLD. 


TULD  TO  DATS. 
TBSn  8KT 
8PBIMO  1896. 


lte.os. 
3-12 
0—12 

3S-6 
109-14 

61-1 
3-4 

47-U 

3-15 
8-9 
36-6 
30-10 
16-4 
30-1 


]bi.os. 

0-9 
18-1 
66—6 
46-1 

0-13 
41-10 

4—3 
6—0 
23-f 
18-10 
0-6 
6—6 


I 


Ibkoz. 
3-12 
0-12 

26-16 
U4— 12 

88-1 
2-4 

48-1 

7-12 
14—14 
47—18 
41—8 
18-  I 
21—16 


I 


lbe.os. 

O-O- 
17—8 
•7-0 
46-8 

1-8 
42— T 

9-0- 
8-1 
89-16 
68—8 
1—8 
6-16 
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DWABF   PEAB8. 

The  two  dwarf  varieties,  Lawrence  and  Bartlett,  gave  this  yeir  a 
fair  quantity  of  fruit.  Of  the  dwarfs,  by  cutting  a  few  of  the  ki- 
rence  and  Bartlett  trees,  gave  a  little  fruit,  with  the  Keiffer  yidding 
quite  heavily.  The  records  of  the  year,  together  with  the  previoK 
yields  per  tree  and  the  yields  to  date  per  plot,  are  given  in  tabkll 

Definite  conclusions  should  not  be  drawn,  yet  the  resTilts  are  qnitt 
interesting.  Of  the  crop  of  1902,  plot  1,  no  fertilizer,  but  irrig&tei 
has  the  largest  yield,  with  plot  4,  no  fertilizer,  and  unirrigated,  lowest 
Plots  3  and  6,  receiving  the  nitrate  of  soda  early,  and  turned  mida. 
have  the  largest  yields  (plot  1  excepted  in  total  yield),  with  the 
average  size  per  fruit,  three-fourths  of  an  ounce,  where  irrigated,  m 
and  one-fourth  of  an  ounce,  where  not  irrigated,  larger  than  on  anj 
■other  plot. 

In  the  total  yields  to  date  the  irrigated  plots  have  by  far  the  lar^ 
yield,  but  the  results  by  plots  are  exactly  reversed.  Plot  1,  no  ferul- 
izer,  is  the  lowest  where  irrigated,  and  its  duplicate  highest  where  he- 
irrigated.  Plot  3,  fertilizer,  with  nitrate,  is  highest  where  irrigate 
and  the  duplicate  lowest  where  unirrigated.  Plots  3  and  6  have,  1m)»- 
ever,  the  largest  average  per  fruit. 

Varieties, — The  yields  of  the  varieties  in  1902  and  to  date  are  gira 

in  Table  14.     Theft  reduced  the  yield  in  one  case — L  e.,  Claiigeai 

very  materially,  we  know,  but  as  to  losses  from  this  cause  in  oti» 

<*ast»s  we  do  not  know.     Of  the  dwarfs,  White  Doyenne,  and  of  tbe 

-dwarfs  by  cutting,  Ijc  Conte,  have  given  the  largest  yields  to  date. 
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STANDAED  PEAKS. 

The  Keiflfer  trees  were  this  year  filled  with  fruit,  with  many  of  .^ 
Lawrence  and  Bartlett  trees  carrying  a  fair  amount.  Tabk  15  e^ 
tains  all  data  as  in  previous  cases. 

Plot  2,  receiving  fertilizer,  has  given  the  largest  yield,  with  plot? 
the  duplicate  of  2,  with  the  addition  of  nitrate  of  soda,  applied  arj 
and  turned  under,  lowest  in  yield.  The  blank  plot^  Xo.  1,  stiai- 
second  in  yield. 

Varieties. — Table  16  contains  the  records  to  date,  and  are  mi} 
a  matter  for  record. 
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TABLE  16. 
Standard  Pears— Varietiee. 


VARIETY. 


Koonce , 

P.  Barry 

Dorset 

Angel 

Winter  Nells... 
Lady  Clapp 


I 


Sept  16. 
"  le. 
Aug.  27. 
Sept.  16. 
Aog.  20. 


CROP  OF  MOa. 


TRXB  1. 


1^ 


S 


lbs.  oz. 


0-6 
18-4 


0-6 


6.0C 
6.61 


6.0O 


TEES  2. 


.a 


IbB.  oz. 


4—18 
14-  1 
1-0 
2— U 


I 

s, 


OZ. 


8.56 
6.77 
6.83 
8.81 


TIZU)  TO  DATt 
TBSZa  SET  SPEIKG  IM. 


Ibe.oz. 


6—14 
1—9 
28-8 
&-15 
8-5 


^4  h5 

>p  as 


i'i 


lOi   ^6 


5.24     29  l$-  0 


6.00{    49 


6.40^    14    S-t 


S.65j    » 

4.82L. 


lfr-12  kC 


4-8  IM 


IX 


PEACHES. 

The  ice  storm  of  February  22d  did  considerable  dama^  to  the 
peach  orchard.  Seven  trees  were  so  much  injured  that  they  were  re- 
moved and  new  ones  set.  Many  of  the  others  had  large  branch^ 
split  and  bent  over.  In  several  cases  these  were  drawn  back  into 
place  and  bolted,  and  in  others  removed  entirely.  Of  the  trees  in 
plots,  tree  2,  plot  1,  in  both  Elberta  and  Crawford's  Late,  and  tree 
1,  plot  2,  Reeve's  Favorite,  were  removed.  The  varieties  Wonderful 
and  Butler's  Late  also  had  to  be  taken  out.  The  following  newer 
sorts  were  set  in  places  thus  made  vacant:  two  trees  each  of  Alex- 
ander, Chair's  Choice  and  Foster,  and  one  tree  of  Wonderful  This 
last  sort  was  originally  included,  and,  as  it  seemed  a  desirable  late 
variety,  one  tree  was  reset  for  further  observation. 

Table  17  contains  the  data  of  the  year's  work,  together  with  the 
average  annual  yield  of  the  four  crops  taken  from  the  plantations. 
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In  those  cases  where  one  tree  of  a  variety  in  a  plot  is  out,  the  yield 
of  the  tree  remaining  is  doubled  in  getting  the  totals  for  that  plot, 
so  that  in  all  cases  the  totals  given  are  for  a  full  plot  of  12  trees. 

The  method  of  taking  the  records  has  been  the  same  in  this  as  in 
previous  years — t.  e.,  sorting  into  firsts,  seconds  and  culls,  but  instead 
of  giving  the  records  as  made,  only  the  total  yield  is  given,  with  the 
percentages  of  firsts  and  seconds,  with  the  average  size  of  the  same 
in  each  case. 

The  first  totals  given  are  to  be  used  in  comparing  the  first  three 
plots  only.  The  second,  excluding  Stevens^  Rareripe,  are  to  be  used 
in  comparing  all  four  plots. 

In  the  last  report*  attention  was  called  to  the  marked  variations 
occurring  between  different  trees  of  the  same  variety,  both  as  regards 
quantity  of  fruit  produced  and  the  proportion  of  the  same  grading 
firsts.  Similar  variations  upon  the  same  trees  are  in  evidence  this 
year. 

Considering  the  first  three  plots^.  e.,  plot  1,  check,  plot  2,  even 
mixture  bone,  potash  and  acid  phosphate,  and  plot  3,  same  as  2,  with 
nitrate  of  soda  added  early  and  turned  under,  the  results  of  the  crop 
of  1902  and  the  annual  four  years'  average  are  the  same. 

Plot  1  has  set  the  most  fruit ;  more  has  been  removed  in  thinning 
and  still  more  left  on  the  tree  to  ripen  than  on  either  the  other  plots. 
The  weight  of  fruit,  however,  is  exceeded  by  that  from  plot  3,  but 
it  exceeds  that  from  plot  2.  The  percentage  of  fruits,  grading  firsts, 
is  larger  upon  plot  3  and  lowest  on  plot  1.  The  average  weight  per 
fruit  is  likewise  larger  upon  plot  3  than  upon  either  the  other  two 
plots.    , 

Plot  4  received  a  mixture  of  potash  and  acid  phosphate,  one  part 
potash  to  two  parts  of  acid  phosphate,  with  nitrate  of  soda  applied 
early  and  turned  under.  Taking  the  totals  from  the  same  plots — 
Stevens^  Rareripe  excluded — ^the  result  of  the  1902  crop  and  the  four- 
year  average  practically  agree.  The  result  of  the  first  three  plots  like- 
wise agree  with  the  totals  from  these  plots  when  Stevens'  Rareripe 
is  included. 

Plot  1  has  set  the  largest  number  of  fruits ;  more  has  been  removed 
in  thinning,  still  leaving  more  upon  the  tree  to  ripen  than  upon  any 
other  plot.  The  yield  of  fruit,  however,  is  largest  upon  plot  4  and 
second  largest  upon  plot  3,  third  upon  plot  1  and  lowest  upon  plot  2. 
The  percentage  of  first  grading  fruits  and  the  average  weight  of  the 
same  is  largest  upon  plot  4  and  second  largest  upon  plot  3. 

^Annual  Beport  1901,  page  249. 
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These  two  plots  (3  and  4)  received  a  dressing  of  nitrate  of  soda  at 
the  rate  of  150  pounds  per  acre,  applied  early  and  turned  under. 
The  influence  of  this  extra  nitrogen  was  noticeable  throughout  the 
season  in  the  dark  green,  vigorous  foliage.  Contrasted  with  the  very 
dark  green  of  trees  on  these  plots,  trees  on  plot  2  were  yellowish  and 
those  of  plot  1  light  green  in  color. 

Varieties. — Table  18  contains  the  records  of  the  six  varieties  fruit- 
ing in  1902,  together  with  the  average  annual  yield  since  the  trees 
were  set. 

Sneed  is  the  earliest  fruiting  sort,  maturing  July  10th.  One  tree 
has  failed  to  grow  properly.  The  other  is  fairly  productive.  It  is 
not  a  vigorous  grower  and  quite  -crooked  in  manner  of  growth. 

Triumph  is  situated  between  plots  1  and  2  of  the  fertilizer  plots 
and  shows  the  lack  of  proper  treatment    It  is  the  second  earliest  sort. 

The  table  shows  the  season  and  productiveness  of  the  other  varieties. 


APPLES. 

This  is  the  first  year  of  fruiting,  and  Table  19  contains  the  yields 
to  date  of  all  trees  in  the  fertilizer  plots  and  of  the  varieties.  Plot 
1  received  no  fertilizers  and  has  not  been  cropped,  while  plots  2  and  3 
have  received  a  mixture  of  bone,  potash  and  acid  phosphate  annually 
and  the  ground  between  the  trees  has  been  used  for  the  vegetable 
garden  each  year  since  setting.  The  records  of  the  year  are  presented 
only  as  a  matter  for  record. 
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TABLB  10. 
Apples— Fertilizer  Plots  and  Varieties. 
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PEAS,  BEANS  AND  SWEET  CORN  WITH  FERTILIZERS. 

In  a  previous  report*  the  results  were  given  of  a  fertilizer  te^t 
with  early  peas  and  beans,  followed  with  sweet  com  and  with  crim2<»t 
clover,  sown  in  the  latter  as  early  as  possible  in  August. 

Since  that  report  was  made  the  same  line  of  work  has  been  con- 
tinued upon  the  same  ground,  increasing,  however,  the  applicatiocJ 
of  manures  and  fertilizers  by  50  per  cent,  and  doubling  the  rows  of 
peas  and  beans,  planting  two  rows  ten  inches  apart  instead  of  single' 
rows,  as  in  the  first  test.  Each  of  the  five  plots  are  approximately 
one-twenty-fifth  acre  in  area  and  are  treated  as  follows : 

^Annual  Report  1898,  page  167. 
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Plot  1.  Check. 
^    2.  Manare,  16  tons  per  sere. 

{Mariate  of  potash,  1  lb. 
Mixture :  788  lbs  per  acre. 

Acid  phosphate,  2  lbs. 
u    A    S  Potash  and  add  phosphate,  788  lbs  per  acre. 
I  Nitrate  of  soda,  225  lbs.  per  acre. 
'  Potash  and  add  phosphate,  788  lbs.  per  acre. 
'  Nitrate  of  soda,  75  lbs.  per  acre. 
.  Dried  blood,  225  lbs.  per  acre. 


5. 


This  plan  of  plots  has  been  followed  for  seven  seasons,  so  that  plot 
1,  while  growing  two  crops  each  year,  has  had  nothing  applied  to  it. 

One-half  of  each  plot  is  planted  to  peas  and  the  other  half  to  beans^ 
Each  year  the  peas — edible  condition — ^have  been  harvested,  and  the 
vines  removed  before  the  com  was  planted.  With  the  beans,  how- 
ever, the  com  is  planted  between  the  rows,  since  the  crop — snap  beans 
— does  not  mature  early  enough  to  remove  the  vines  before  necessary 
to  plant  the  com.  Approximate  dates  of  planting  the  different  seeds 
each  year  are — 

Peas,Apr  11 15th  to  20th. 
Beans,  April  28th  to  May  4th. 
Sweet  com,  July  1st  to  7th. 
Crimson  dover,  August  10th  to  15th. 

Good  crops  of  peas  and  beans  have  been  obtained  each  year,  except- 
ing 1901,  when  the  dry  spring  cut  the  pea  and  bean  crop  nearly  or 
quite  two-thirds. 

With  one  exception,  also  due  to  climatic  conditions  of  the  season, 
fair  crops  of  sweet  com  have  matured  the  last  of  September  and  first 
of  October.  In  1899,  frost  on  October  2d  cut  the  crop  before  the 
later  sorts  matured.  Other  seasons'  frosts  have  held  off  until  the  22d, 
or  later,  of  October,  and  the  com  has  had  plenty  of  time  to  mature. 
Crimson  clover  is  hardly  satisfactory  to  use  in  this  connection.  While 
we  have  been  able  to  secure  fair  stands,  it  cannot  be  sown  eariy  enough 
and  give  the  sweet  com  the  cultivation  that  seems  desirable;  and  in 
spring  the  land  is  plowed  too  early  to  secure  any  benefit  in  spring 
growth.  Some  quick-growing  fall  crop,  as  rye,  would  probably  be 
better  adapted  for  furnishing  humus  to  the  soil,  even  though  it  did 
Qot  add  nitrogen. 

Tables  20,  21  and  22  contain  the  average  annual  yields  of  the  dif- 
ferent sorts  of  peas,  beans  and  sweet  corn,  respectively,  with  the 
:otal8  for  the  plots. 
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^eas. — The  early  product  from  the  diflEerent  plots  is  shown  by  the  f 

ires  in  the  first  column  under  each  plot.    In  the  second  and  fourth 

umns  in  each  case  is  given  the  total  yield  of  edible  peas  and  the 

ght  of  vines  removed  after  harvesting  the  peas.     The  weight  of 

)  plajcLts  at  the  end  of  each  variety  in  each  plot  is  also  given. 

The   most  productive  of  the  varieties  are  Notfs  Excelsior  and 

;mium   Gem,  of  the  wrinkled  sorts,  and  Best  Extra  Early  and 

iska  of  the  earlier  smooth  sorts.  ^ 

The  results  by  plots,  all  varieties  combined,  are,  briefly —  li 

Plot  5  leads  in  early  yield  by  7.7  per  cent    Plot  4  is  second. 
**    2  leads  in  total  yield  hj  3.4  per  cent.    Plot  5  is  second. 
**    2  has  largest  weight  for  first  100  plants     Plot  5  is  second. 
^     2  has  largest  total  weight  of  vines.    Plot  6  ib  second. 

fard  manure,  plot  2,  thus  leads  in  yield  in  all  cases  but  the  early 
duct.  Plot  5  is  likewise  second  throughout  The  diflEerence  in 
d  in  favor  of  plot  2  over  plot  5  is  very  small,  amounting  for  an 
3  to  approximately  four  and  one-fourth  bushels.  Compared  with 
check  plot,  the  increase  is  very  large,  amounting  to  84  per  cent, 
[  over  minerals  only,  plot  3,  the  increase  equals  35.6  per  cent 
lerals  alone  have  given  an  increase  over  check  plot  of  35.7  per  cent 
leans. — The  tables  are  similar  to  that  for  peas.  Of  the  wax  beans, 
is'  White  and  the  Flageolet  are  the  most  productive,  with  the 
3r  wax  sorts  very  nearly  alike  in  yield.  Early  Warwick  and  Early 
entine  are  the  most  productive  of  the  green  pod  sorts.  By  plots 
results,  combining  all  varieties,  a^e — 

Plot  8  leads  in  early  yield  by  over  32  per  cent.    Plot  5  is  second. 
**     2  leads  in  total  yield  by  over  29  per  cent    Plot  4  is  second. 
**     2  has  largest  weight  for  first  40  plants.    Plot  6  is  second. 
**     2  has  largest  total  weight  of  vines.    Plot  6  is  second. 

ard  manure  thus  leads  throughout,  with  plot  5  second  in  all  ex- 

;  the  total  yield,  when  plot  4  stands  second  in  order.    The  increase 

)lot  2  over  4  in  total  jrield  is  approximately  forty-eight  and  one- 

;  bushels  per  acre.     Compared  with  the  check  plot,  the  increase 

:avor  of  the  manure  plot  is  over  100  per  cent,  and  the  increase  \ 

'  minerals  equals  95  per  cent.    Minerals  only,  plot  3,  give  but  little  ; 

er  yields  than  does  the  check  plot — t.  e.,  885  to  847,  respectively.  v 

t  lack  of  nitrogen  upon  this  plot  (3)  is  very  plainly  evident  in  I 

color  of  the  foliage  and  size  of  the  plants.    While  the  plants  of  . 
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plot  1  show  a  light  greenish  color,  and  are  about  half  the  size  of  those 
of  plot  2,  the  plants  of  plot  3,  about  the  same  size,  are  decidedly  yel- 
lowish in  color. 

Sweet  Com. — In  the  table  is  given  the  number  and  weight  of  ilie 
edible  ears  produced  and  the  weight  of  the  fodder.  The  selection  of 
varieties  has  been  made  to  secure  a  succession.  The  order  of  matur- 
ing is  as  given  in  the  table,  excepting  that  the  Evergreen  comes  afier 
the  Country  Gentleman. 

On  the  lower  side  of  the  field  the  sweet  com  has  not  dereloped 
satisfactorily.  The  table  shows  that  plot  4  gives  but  little  largtr 
jdelds  than  obtained  upon  plot  3,  while  plot  5  gives  considerably  less 
than  that  from  plot  3.  Plot  2  leads  in  yield  throughout  and  witii 
plot  4  second.  The  percentage  increase  of  2  over  4  equals  28.  C<nB- 
pared  with  the  check  plot  the  increase  in  yield  of  ears  and  fodder  of 
plot  2  equals  91  and  70  per  cent,  respectively.  TRie  increase  froE 
minerals  only  over  the  check  plot  is  43  per  cent  in  yield  of  ears  ai^i 
38  per  cent,  in  yield  of  fodder.  In  all  main  particulars  the  resnlu 
of  this  test  confirm  the  results  obtained  in  the  first  test,  previously 
reported.  The  relations,  however,  between  the  yields  of  the  ched 
plot  (No.  1)  and  the  plot  receiving  minerals  only  (No.  3)  and  fe 
jielis  of  the  other  plots  has  constantly  widened.  The  rate  of  de- 
crease, though,  has  been  greater  in  the  check  plot  than  where  ik 
minerals  only  were  used  in  the  yields  of  peas  and  sweet  com,  tat 
with  the  beans  the  diflEerence  between  these  two  plots  have  hecom 
less  and  less. 

Doubling  the  number  of  rows*and  increasing  the  amount  of  manare 
and  fertili25ers  50  per  cent,  has  not  resulted  in  a  proportionate  in- 
crease in  the  yields  from  the  different  plots.  The  very  small  yieli 
however,  of  the  one  season  is  included  in  the  average  yields  giv«L 


PEAS  AND  TOMATOES — ^DOUBLE  CROPPING. 

In  the  report  of  1898  the  results  were  given  of  a  test  of  donblf 
cropping  with  peas  and  tomatoes,  testing,  at  the  same  time,  the  effect 
of  fertilizers  and  fertilizers  with  lime  upon  our  soil.  It  was  stilrf 
then  that  the  two  crops  coidd  be  grown  very  successfully  togetkr 
and  that  the  plot  receiving  lime  with  the  fertilizer  gave  a  small  o- 
crease  with  peas  and  a  considerable  increase  with  tomatoes  over  the 
yields  obtained  with  fertilizers  alone. 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  REPORT. 


289 


Q  this  test  the  rows  of  peas  were  planted  much  farther  apart  than 
ned  necessary  and,  in  continuing  the  work,  the  peas  were  planted 
he  usual  distances.  The  plots  were  enlarged  slightly,  so  that  each 
.ained  approximately  one-eighty-sixth  acre  in  area,  and  are  treated 
ollows : 

Plot  1.  Check. 
**     2.  Complete  fertilizer,  500  lbs.  per  acre. 

"     8.  Complete  fertiliser,  600  Ibe.  per  acre,  1}  tons  per  acre  lime, 
applied  in  1896,  and  again  in  1902. 

eas  were  planted  early  in  the  season  upon  each  plot,  giving  seven 

ble  rows,  three  feet  apart.    Only  the  early  dwarf  sorts  are  desirable 

this  purpose.    In  due  time  tomato  plants  were  set  between  every 

?r  row  of  peas,  giving  twenty  plants  per*  plot. 

'able    23  contains  the  average  annual  yields  of  both  peas  and 

atoes. 

TABLB  28. 
8  anci  Tomatoes— Double  OroppiD^  with  Fertilizer  and  Lizne. 
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1.  FertllisenandUine- 

Ita.  01. 
04-14 

Ibl.   oz. 
M-16 

46-10 

44-8 

OS. 

22.4 
28.2 
26.6 

lbs.  oz. 
88-« 

47-7 

46-0 

Ibl.  oz. 
21-6 

46-8 

41-7 

lbs.  01. 
72-18 

124-6 

1C8-9 

oz. 
4.67 

4.82 

4.88 

It 
9.8 

8.4 

9.8 

4.0 
6.8 
4.8 

'he  two  crops  are  very  successfully  grown  upon  the  same  ground. 
h  peas  the  yields  obtained  are  fully  as  large  as  in  other  cases.  With 
atoee,  also,  very  good  yields  per  plant  are  obtained.  On  the  acre 
is  the  yields  are  small,  because  of  the  greater  space  given  each 
at,  the  plants  being  set  four  and  one-half  by  six  feet,  and  because, 
combining  another  experiment  with  this,  one-half  the  plants  in 
i  plot  are  quite  productive,  while  the  other  half  is  much  less  so. 

19 
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The  yield  of  plot  2,  fertilizers  alone,  exceeds  that  of  3,  where  lime 
was  added.  In  studying  the  annual  yield,  however,  the  yield  of  plot 
3  is  seen  to  decrease  slightly  each  year,  showing  that  the  effect  of  the 
lime  was  rapidly  passing  away.  In  the  yields  of  1902,  however,  plot 
3  has  given  yields  in  both  peas  and  tomatoes,  exceeding  by  considerabk 
that  from  plot  2. 

No  attempt  has  been  made  to  grow  rye  or  crimson  clover  after 
harvesting  the  tomato  crop,  thus  adding  humus  to  the  soil— a  pro- 
cedure that  seems  quite  desirable. 
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DAIRY  HUSBANDRY. 


rhe  principal  lines  of  work  pursued  in  this  department  during  the 
t  year  were  as  follows : 

rhe  study  of  forage  crops,  including  crop  rotations,  cost  and  yield 
forage,  and  new  varieties. 

The  retail  milk  business,  including  the  cost  of  production,  sale  and 
ites  in  handling  and  delivery. 

Daily  records  have  been  kept  of  the  dairy  herd  and  the  milk  of 
h  animal  analyzed  semi-monthly,  the  results  of  which  are  reported. 
!!?onsiderable  time  has  been  given  to  the  analysis  of  milk  by  the 
ibcock  Method"  during  the  past  six  years,  the  number  of  analyses 
ounting  to  10,400.  In  addition  to  the  regular  work  in  this  direc- 
1,  samples  are  frequently  sent  to  the  Station  by  farmers,  dairymen 
I  breeders^  associations.  The  number  received  from  these  sources 
ing  the  past  year  amounted  to  185  samples  of  milk  and  ten  samples 
}ream. 

rhe  use  of  the  disk  harrow  in  removing  weeds  and  reseeding  alfalfa 
)  made  the  subject  of  an  experiment,  the  results  of  which  are  re- 
ted. 

Experiments  were  continued  in  growing  cow  peas  and  corn  for 
ge. 

V  study  was  made  of  the  comparative  value  of  forage  crops  and 
ge  for  dairy  cows,  covering  a  period  of  six  years, 
titrate  of  soda  as  a  top  dressing  for  rye,  wheat  and  barnyard  millet 
}  made  a  subject  of  study  and  its  effect  upon  the  yield  and  value 
the  crop  noted. 

[^e  effect  of  lime  upon  land  where  forage  crops  have  been  grown 
tinuously  for  a  number  of  years  was  studied ;  the  crops  used  being 
^  peas,  soy  beans  and  forage  corn. 

i  study  was  made  of  a  number  of  cover  crops  and  their  adapta- 
ty  for  different  soils  and  conditions. 

(298) 
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Experiences  in  the  use  of  the  "Schmidt  Treatmenf '  as  a  cure  for 
milk  fever  are  noted,  four  cases  being  reported. 

The  dair}'  business  in  relation  to  soil  exhaustion  has  been  continued 
for  six  years  and  the  results  showing  the  gains  and  losses  to  the  farm 
are  reported. 

Since  the  last  report  was  issued  Bulletin  No.  158,  "Soiling  Crop 
Experiments,"  and  No.  161,  "Alfalfa,  Cow  Peas  and  Crimson  Clort? 
as  Substitutes  for  Purchased  Feeds — Home-Grown  Protein  TersiK 
Purchased  Protein,"  have  been  published  and  the  following  gaie^ 
conclusions  were  drawn  from  them: 

1.  A  rotation  may  be  arranged,  including  crops  that  thrive  wdL 
early  and  late,  which  will  provide  a  continuous  supply  of  forage  for  a 
dairy  herd  from  May  1st  to  November  Ist. 

2.  The  value  of  a  plant  for  forage  is  determined  by  its  yield,  cm- 
position,  palatability,  season  of  the  year  in  which  it  may  be  gnwL 
time  required  for  it  to  mature  and  its  eflEect  upon  the  flavor  of  milt 

3.  The  soiling  system  has  the  advantage  over  pasture,  in  that  il 
provides  a  uniform  supply  of  succulent  food,  which  is  very  importani 
in  the  retail  milk  business. 

4.  Three  crops  can  be  grown  upon  the  same  acre  in  one  season,  ss. 
for  example,  rye,  oats  and  peas  and  corn,  yielding  a  total  of  tweuty 
tons  or  more ;  with  the  perennial  plant,  alfalfa,  five  crops  have  bees 
secured,  with  a  yield  of  26.6  tons  of  green  forage  per  acre. 

5.  The  herd  consumed  an  average  of  sixty  pounds  of  green  fora^ 
per  cow  per  day,  with  six  to  eight  pounds  of  fine  feed.  In  an  exj^- 
ment  where  green  crops  were  fed  exclusively,  cows  consumed  100 
pounds  per  day  of  forage  of  such  character  as  oats  and  peas. 

6.  Yearly  records  have  shown  that  from  three  to  four  cows  maj  ^ 
kept  upon  an  acre  for  six  months,  beginning  May  1st,  the  nninbff 
depending  upon  the  character  of  the  season. 

7.  Records  for  five  years  show  the  average  yield  of  milk  and  butttr 
per  cow,  during  the  six  months  when  forage  crops  were  fed,  to  b? 
3,423  pounds  and  172.7  pounds,  respectively.  The  average  percent!? 
of  fat  in  the  milk  was  4.32. 

The  same  cows  yielded  an  average  of  3,050  poimds  of  milk  ac^: 
157.4  pounds  of  butter,  during  the  other  six  months  of  the  vet:, 
when  silage  was  fed.  The  average  percentage  of  fat  from  the  sila^ 
ration  was  4.42. 

1 — a.  A  "home-grown"  ration,  composed  of  thirteen  pounds  of  al- 
falfa hay  and  thirty  poimds  of  com  silage,  proved  both  practical  m 
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lomical  when  fed  in  comparison  with  a  ration  in  which  over  two- 
ds  of  the  protein  was  derived  from  wheat  bran  and  dried  brewers' 
ins.  Milk  was  produced  from  the  home-grown  ration  for  two-thirds 
cost  of  that  from  the  feed  ration.  The  cost  of  milk  per  hundred 
55.9  cents  against  83.9  cents  for  the  feed  ration. 
.  The  gain  from  feeding  the  home-grown  ration,  when  milk  is 
th  $1  per  hundred,  amounted  to  $1.99  per  cow  per  month. 
.  On  the  basis  of  this  experiment,  when  mixed  hay  (timothy  and 
top)  sells  for  $16  per  ton,  and  wheat  bran  can  be  purchased  for 
per  ton,  and  dried  brewers'  grains  for  $20  per  ton,  alfalfa  hay  is 
th  $24.52  per  ton  as  a  substitute  for  mixed  hay,  wheat  bran  and 
jd  brewers'  grains  fed  in  the  proportion  indicated  in  the  ration. 
— a,  A  Second  "home-grown"  ration,  composed  of  16.4  pounds  of 
nson  clover  hay  and  thirty  pounds  of  corn  silage,  proved  a  practical 
from  the  feeder's  standpoint,  reducing  the  cost  of  milk  18.3  cents 
hundred  when  fed  in  comparison  with  a  ration  in  which  the  protein 
largely  purchased. 

.  The  gain  from  feeding  this  ^^ome-grown"  ration  over  the  feed 
on  amounted  to  $1.10  per  cow  per  month. 

.  On  the  basis  of  this  experiment,  when  wheat  bran  costs  $26  per 
,  dried  brewers'  grains  $20  per  ton  and  mixed  hay  (timothy  and 
top)  $16  per  ton,  and  when  these  feeds  are  used  in  the  proportion 
icated  in  the  ration,  crimson  clover  hay  is  worth  $16.55  per  ton  as 
abstitute  for  the  above  foods. 

— a.  A  third  ^Tiome-grown"  ration,  composed  of  thirty-six  pounds 
cow  pea  silage,  ten  pounds  of  crimson  clover  hay  and  six  pounds 
Q  and  cob  meal,  costing  16.57  cents,  produced  as  much  milk  as  a 
i(m  in  which  over  two-thirds  of  the  protein  was  purchased  in  the 
m  of  dried  brewer's  grains  and  cottonseed  meal  and  which  cost 
15  cents. 

'.  The  results  of  this  experiment  are  significant  in  showing  that  a 
ion  composed  of  home-grown  crops,  though  costing  nearly  as  much 
hen  the  crops  are  figured  at  the  market  price),  may  be  fully  equal 
I  milk  producer  to  a  ration  in  which  the  protein  is  largely  supplied 
purchased  feeds. 

;.  Home-grown  crops  were  utilized  in  the  dairy  at  a  greater  profit 
m  could  have  been  realized  by  selling  them  at  the  market  price. 
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BttUiBC  Crop^  IMS. 

The  season  of  1902  was  characterized  bj  an  unusually  cool  tem- 
perature. Aside  from  this,  it  was  particularly  favorable  to  the  groitii 
of  forage  crops.  With  the  exception  of  the  month  of  May  (precipits- 
tion  1.51  inches),  the  rainfall  was  well  distributed  throughout  tk 
growing  season  and  no  serious  droughts  occurred.  Twelve  kini* 
of  forage  were  grown,  alfalfa  proving  the  most  valuable  on  the  bise 
of  cost  of  production,  yield  and  composition.  The  herd,  including 
young  stock,  was  equivalent  to  fifty  full-grown  animals.  The  amnge- 
ment  of  forage  crops  shown  in  Table  I.  furnished  a  continuous  supplj 
from  May  1st  until  October  16th.  About  one  and  one-half  tons  of 
green  forage  were  cut  each  morning  to  supply  the  herd  for  the  dij. 
This  was  fed  to  the  cows  in  a  two-acre  field,  into  which  they  wm 
turned  every  morning  for  exercise.  The  amount  of  forage  fed  varied 
according  to  the  kind  of  fodder  and  the  requirements  of  the  aninal 
The  average  amount  per  day  was  sixty-one  pounds  per  cow.  k  addi- 
tion to  the  roughage  used  in  summer,  the  cows  received  a  feed  laGon 
averaging  7.2  pounds  per  cow  per  day,  of  wheat  bran,  dried  gnifii. 
malt  sprouts  and  corn  meal  or  rice  meal,  mixed  in  proportion  tp 
make  a  ration  having  a  nutritive  ratio  of  about  1.6. 

A  careful  record  was  kept  of  the  cost  of  producing  each  crop,  tiic^ 
of  cutting  and  seeding  and  the  yield  per  acre.  Data  concerning  cr^ 
grown  in  1902  are  contained  in  the  following  table: 
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General  Remark*  Oonoemiiis  Crops. 

Rye  and  Wheat. — The  cutting  of  rye  began  the  1st  of  May  this 
season.  Four  acres  were  grown  for  soiling.  The  yield  ranged  from 
2.1  tons  to  6.55  tons  per  acre.  The  light  yields  were  due  to  the  rye 
being  cut  early,  in  order  to  seed  the  land  to  other  crops. 

Wheat  followed  rye,  two  acres  producing  10.6  tons. 

Alfalfa. — The  acre  of  alfalfa  sown  May  14th,  1898,  was  cut  five 
times  this  season,  the  yield  at  each  cutting  being  as  follows:  June 
2d,  7.36  tons;  July  5th,  6.19  tons;  August  6th,  .49  tons  hay,  equiva- 
lent to  1.96  tons  green  forage;  September  9th,  4  tons;  October 
15th,  .60  tons.  The  total  yield  for  the  year  was  20.11  tons  of  green 
forage.  The  following  table  shows  the  yield  of  alfalfa  from  this  field 
and  the  cost  per  acre  for  five  years : 


TABLB  U. 
The  Tield  of  Alfalfa  and  the  Cost  per  Aore  for  Five  Tears. 


TIBLI>-^I0N8. 


li 


ooer  01^ 


I 


FInt  yetr....... 

860ond  7«ar.. 
Tlilid  year..... 

Fomth  year.. 
Fifth  year...... 

Total 

ATerage.... 


May  14, 1806. 


8.00 
20.21 
28.60 
21.70 
20.U 


2.00 
6.06 
6.86 
6.48 
6.08 


18  66 


m92 

488 
689 
621 
488 


88  16 


128  66 
20  88 
18  16 
17  76 
17  48 


187  87 
26  69 
24  64 
22  98 
22  81 


96.62 
19.82 


24.16 
4.88 


18  66 


198  21 
464 


88  16 


897  86 
19  67 


8182  87 
26  67 


•On  bay  bads. 

Another  field  of  alfalfa,  consisting  of  1.87  acres^,  was  seeded  in  the 
spring  of  1901.  This  plot  yielded  this  season  (1902)  at  the  rate  of 
12.5  tons  of  green  forage  per  acre. 
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By  disking  alfalfa  is  meant  the  going  over  it  in  the  spiii^MoR 
growth  starts^  or  in  the  summer,  immediately  after  cutting;  viBi  a 
disk  harrow.  It  is  customary  to  set  the  disks  at  a  slight  angk  Ba* 
cuts  the  crown  roots  and  stirs  the  soil.  Both  our  (Ai  dihih  tM 
and  the  one  seeded  last  year  were  disked  in  August^  Hm  aetMB,  im- 
mediately after  cutting  the  crop.  The  disking  appeared  to  be  \m&- 
eial  to  both  fields,  as  it  was  followed  by  a  vigorous  grovth  ttd  i 
general  branching  of  the  crown  roots.  Seed  was  sown  where  the  t- 
f  alf  a  was  thin,  which,  while  it  sprouted,  was  soon  shaded  and  choked 
•out  by  the  grow*th  of  the  old  plants,  except  where  the  ground  « 
nearly  bare. 

Crimson  Clover, — This  plant,  which  for  six  years  has  profed  nti- 
able  in  the  forage  rotation,  was  almost  completely  destroyed  bf  fc 
severe  weather  last  winter. 

Peas  and  Oais. — This  season  was  particularly  favorable  for  the 
^owth  of  peas  and  oats.  Xo  serious  drought  occurred  after  the  mf 
was  well  started,  and  the  peas,  as  well  as  the  oats,  made  a  vigoroLi 
growth,  especially  those  which  were  seeded  about  the  middle  of  Apni 
Six  acres  were  grown,  the  yields  ranging  from  5.2  to  9  tons  per  aat 

Cow  Peas. — The  cow  pea  continues  to  be  a  valuable  fonge.  1: 
grows  best  on  land  that  is  free  from  weeds  and,  with  a  n(»inal  amoast 
of  rainfall,  it  is  a  sure  crop.  Seven  acres  were  grown  this  yetr.  The 
yields  ranged  from  6.41  to  12  tons  per  acre  and  averaged  8,74  tons. 

Soy  Beans. — A  crop  similar  to  the  cow  pea,  but  whidi  doei  not 
yield  quite  as  heavily.  One  acre  was  grown  this  season  and  the  crw 
put  in  the  silo,  to  be  used  in  a  feeding  experiment. 

Barnyard  Millet. — A  very  desirable  variety  of  forage,  asityWi 
heavily  and  retains  its  palatabilit}^  up  to  the  time  of  bkmniif.  I' 
also  has  the  characteristic  of  growing  very  rapidly,  thus  tttkii^  a 
valuable  crop  for  short  rotations.  Good  yields  have  beai  aewflri  *** 
the  College  Farm  in  forty-five  days.  One  acre  treated  »ift  1^' 
pounds  of  nitrate  of  soda  this  season  yielded  13.38  tons. 

Com. — A  test  was  made  with  several  varieties  this  seaacm  to  ite^y 
their  value  for  forage.  Two  samples,  designated  in  the  testii*^ 
Yellow"  and  "Ohio  White,"  were  sent  to  the  Station  from  thitSWe: 
the  variety  "Parker's  Mammoth  Yellow"  was  secured  from  JSsBf^- 
the  "Southern  White"  variet}'  was  obtained  from  Virginia;  tbe*Httfi- 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


■  -^:  ^  m 

Mi 

1 

to 

1     '    '       ''^-'V    '^v'^lMl 

)kr4^.  ...            Mfii 

-H 

} 

■'                              '  ..i-              \>.*2£^^^^ 

'S 

^SL 

' 

•.3P 

^L 

1 

t 

■      .                        'V       .    ^sw^^m 

•'i 

■♦ 

.- 

^^ 

-.-;.'  ■■•■■  ■•■  v'?,',:^ 

W ■.:''.. 

W 

■^''*'^  ^^i 

4 

%                    ''■- 

.1 

^ 

-^'■■■.^■■■V^IMI.:, 

li^' 

< 

i- 

m,-      >    ^^'^''^' y^M^^^M^ 

n: 

'51 

■       '■  •      '^-     '^'%^^  ■ 

■i^rW 

1 

'  '  ^  ■ '  ^  ^v>^*^T^^  '■" 

^J'. 

.  "■M 

W 

t 

-.   .-      Xs^MiMf^ 

r 

Q 

-.  ,'                ^  ^^i^^>fi>3RG; 

► 

0 

^^^^^mI 

t.,J  1 

^  .V  k  ^«:»'";T.itt'-^^H 

s^?'      ^H 

1 

■HwSif im 

J  1 

HBBHSilli^'^^M^^i 

^N^     ^-ll        ' 

^ 

^^nSB^£#wJp^^Plii 

t^-.-i'dlfe^i.j 

J\  UA:"''Lf^' iRil^H 

■i 

t- 

U  ^^''^uk^^^^H 

V 

f 

'<!  mm^H 

E 

^^^^m^^mti\'^S£^x£m'i^i^,m 

tsaac.m 

^  '•  ■•^jI-.  ^ifyltv  i  ,1K^  lii 

?      »▼ 

. 

■    ^  ^  x{^^i'4mm^^: 

s             .                     ,,,^ 

^  ^'liU'   .a.' "ilXMik^jS' 

.  tH     -^ 

I 

t 

^^^^^^^K^^K  Ji^  Km^uKSm^tKwS^^ 

\     •';  '  ' 

■    4i«t|M^-- 

V 

^l^^^fe 

"  ''^m 

u  jip'  I  'if^  ^^^?!S,  w*& » f^ 

'  'm 

'-i>   tt  .(Nili '  ^^  lj^'i'4#'^m^^^^ 

. ;,  ^ 

^  ^^***^ 

iwv^';^^^- 

1 

1 

Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


EXPEEIMENT  STATION  KEPORT.  301 

mouth  White"  is  a  common  variety  in  Monmouth  county,  tliis  State, 
while  the  "Learning"  and  "White  Flint"  have  been  grown  on  the 
College  Farm  for  some  years,  and  the  seed  used  was  taken  from  our 
own  crop.  The  com  was  planted  June  18th  in  drills  three  and  one- 
half  feet  apart  and  at  the  rate  of  ten  quarts  of  seed  per  acre.  One 
twenty-second  of  an  acre  was  given  to  each  variety.  The  yields  are 
shown  in  the  following  table: 

Tields  of  Different  Vcurieties  of  Oom. 

Yield  Yield 

State  from  per  per 

vbloh  Seed  Plot,  Acre, 

Variety.  wai  Obtained.  Poimdi.  Tom. 

Monmooth  White New  Jersey...  1,480  16.28 

White  Flint New  Jersey...  1,350  14,85 

Ohio  White Ohio 1,850  14.85 

Soathem  White Virginia 1,200  18.20 

Parker's  Mammoth  Yellow Illinois. 1,190  18.09 

Learning New  Jersey...  1,125  12.88 

Ohio  Yellow. Ohio... 950  10.45 

It  is  noticeable  that  two  Xew  Jersey  varieties  are  among  the 
highest  yielders,  namely,  "Monmouth  White''  and  "White  Flint/' 
which  produced  at  the  rate  of  16.28  and  14.85  tons  per  acre,  respec- 
tively. The  "Ohio  White"  yielded  the  same  as  the  ^"White  Flint," 
while  the  yield  from  the  other  varieties  range  from  one  and  one-half 
to  four  tons  less.  The  "White  Flint"  variety  has  been  grown  for 
forage  at  the  College  Farm  for  a  number  of  years,  with  good  results. 
Owing  to  its  suckering  habit,  vigorous  leafy  growth  and  palatability, 
it  is  particularly  well  adapted  for  soiling.  The  "Ohio  White,"  "South- 
ern White"  and  "Parker's  Mammoth  Yellow"  are  coarser  varieties  and 
better  adapted  for  the  silo  than  for  forage.  The  "Leaming,"  while 
not  a  heavy  yielder  for  forage,  is  a  very  desirable  variety  for  field 
com. 

Barley, — This  is  the  latest  forage  fed  in  the  fall.  It  has  been 
our  practice  for  the  past  three  years  to  seed  rye  with  barley  in  August 
or  September  and  cut  the  barley  the  last  of  October.  The  rye  holds 
over  the  winter  and  makes  an  early  start  in  the  spring.  The  plan 
has  proven  an  excellent  one,  and  four  acres  were  treated  in  a  similar 
way  this  season.  To  secure  a  good  crop  of  barley  it  should  be  seeded 
as  early  as  the  first  week  in  August. 
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Soy  Beans  and  Sorghum. — A  combination  of  crops  which  has  proTed 
valuable  in  some  localities.  One  acre  was  grown  at  the  Statiim  for 
the  first  time  this  year.  Continued  wet  weather  soon  after  ceding 
seemed  to  be  unfavorable  for  the  crop  and  growth  was  ven-  slow. 
The  acre  yielded  7.25  tons. 

Cow  Peas  and  Sorghum. — A  crop  similar  to  the  above.  One  acre 
was  seeded  at  the  same  time  and  yielded  6.70  tons  per  acre.  Further 
experiment  is  necessary  to  determine  the  value  of  both  of  these  en^ 
for  forage. 

Cow  Peas  and  Com  as  a  Silage  Crop. — ^A  preliminary  report  on 
this  combination  of  crops  for  the  silo  was  given  last  year  (1901). 
The  statement  was  then  made  that  the  crop  was  cut  with  a  com  har- 
vester without  any  difficulty,  and  further,  that  the  two  crops  passed 
readily  through  the  silage  cutter  into  the  silo.  Since  the  last  repwt 
the  silage  from  this  crop  has  been  fed  to  the  dairy  herd.  It  was  in 
good  condition  and  was  much  relished  by  all  the  animals. 

Two  acres  of  cow  peas  and  com  were  planted  in  a  similar  way 
this  year,  except  that  the  cow  peas  were  mixed  with  the  com  and 
planted  at  the  same  time,  while  last  year  the  peas  were  planted  three 
weeks  later.  It  is  believed  that  a  still  better  plan  than  either  of  these 
would  be  to  plant  the  cow  peas  and  com  the  same  date,  but  put  then 
in  separately — ^that  is,  with  two  operations.  It  was  found  that  wbei 
the  corn  and  peas  were  mixed  before  planting  neither  was  distributed 
evenly.    This  is  a  very  important  part  of  the  seeding. 


SoIUbc  Crop  Rotatloaa,  1902. 

The  arrangement  of  crops  shown  in  Table  III.  f umidied  a  continu- 
ous supply  of  forage  for  the  dairy  herd  from  May  1st  until  October 
16th;  the  Dwarf  Essex  Rape  on  acres  1  and  2,  the  wheat  on  acres  o 
and  4,  and  the  rye  on  acres  5,  6,  15  and  17  to  22  were  used  for  green 
manure.  The  total  yield  per  acre  for  all  crops  in  the  year's  ratati(Si 
shows  a  profitable  return.  Leaving  out  of  consideration  tie  crops 
that  were  turned  under,  five  acres  yielded  less  than  ten  tons,  ten  acres 
yielded  more  than  ten  tons  and  less  than  fifteen,  four  yielded  otct 
fifteen  and  less  than  twenty,  while  two  yielded  over  twenty  tons.  TIk 
average  yield  per  acre  for  the  crops  in  the  year's  rotation,  not  includ- 
ing those  turned  under,  was  13.09  tons. 
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TABLBIIL 
Soilinff  Orops— Nmnber,  Kind  and  Aareaffe,  1902. 


1 

CROP  ROTATION. 

i 

MtmaSMlB. 

1 

1 

II 

( 

•Pwirf  ISnfrTRaM..... 

Tons. 

'{ 

PeM  and  Oats —          «      ... 

Barnyaid  Millet ........       „ 

ly^tiil „,„„„.....,.,.              M.. 

6.00 
7.68 

688.12 
246.09 

79.40 
184.29 

1,2U.90 
8,264.28 

18.66 
18.88 

888.81 

088.12 
480.84 

218.76 

79  40 
286.49 

4,496.21 

""uii.oli 

6,680.18 

r 

•  Dwarf  Bnex  Rape.....«M^............»................... 

Paaa  and  Oata...   \1.«... .«. 

Biurnyard  Millet................  ....................... ....... 

IVytal „    ..,..,..„  ....     . 

19.40 
7.80 

1,068.96 

214.96 

6,981.U 

•Whfiat m ..........w 

%. 

Pean  and  Oats. ..............,...a4**...a.x.......... 

668.82 

267.40 

68.90 
96.72 

1,076.80 
2>81.02 

White  Flint  Oom«.... ............... 

ly^tal .  .         

18.02 

810.72 

166.62 

8,667.91 

( 

'{ 

Peas  and  Oats........... .. — ................. 

White  Flint  Com «.. 

TotaL......... 

•Rye«.      - ... .. 

Peas  and  Oats. 

5.22 
7.16 

668.82 

286.96 

68.90 
88.66 

umM 

2,666.94 

•\ 

12.87 

...j.g.... 

4.70 

780.27 

866.48 
267.90 

lff7.66 

'"ioTfi"' 

61.70 

8,642.88 

1,666  90 
1,281.22 

f  p^  n^nc „.„„ „„ 

Total 

12.78 

"i.oo"* 

6.41 

1,124.88 

168.86 

2,948.12 

, 

•  Rye... -. .. 

6- 

Peas  and  Oats..... 

Cow  Peas......... « 

964.00 
809.22 

118.80 
98.71 

1,866.70 
1,282.00 

^ 

Total 

16.41 

7.60 
7.96 
1.20 

1,828.22 

416.26 
804.28 
64.80 

217.51 

186.00 
76.86 
14.40 

8,188.70 

2,682.00 

1,840.06 

879.20 

Wheat  ..^ « 

7- 

8oy  B*anff  find  ^orrhnm 

SSiey ..... "  ^^z:::::::::::r:::z:::::::::z 

Total ....„ 

Wheat .. 

16.96 

4.64 

6.70 
2.86 

786.28 

267.62 
248.08 
127.44 

226.26 

88.52 
86.76 
28.82 

4,901.96 

1,660  JO 

1,467.26 

746.76 

8-1 

Cow  Peas  and  8onrbnm.^t......M 

Barley .:.... „ 

Itotal 

18.70 

6.66 
14.14 

669.04 

889.96 
466.62 

197.60 

78.60 
176.84 

8,862.27 

2,807.80 
4,678.90 

»{ 

Rye.... « «., 

Corn  (Tarlety  test)..... „ 

Tn^l    -. ...........„„.„ 

20.60 

4.76 
12.00 

806.67 

247.04 
091.20 

268.94 

57.12 
184.80 

7,076.28 

1,742.16 
2,400.00 

»{ 

Rye................... „«„ «... 

Oow  Pet* 

Total 

16.76 

908.24 

241.92 

4,142.16 

•  Used  for  green  manure. 
tPntinsno. 
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TABIjB  IIL— Ckmtinued. 
Soiling  Orops— Number,  Kind  and  Aoreage,  1902. 


i 

SB 


CROP  ROTATION. 


1 


I 


12- 
IS- 
14— 

"{ 

17-21  { 


OrctuLtd  QrMi,.......^.. 

White  Pllnt  Gom ....... 


TotaL.. 
AlAOfa.....^ 
Alfalfiiu.....^ 
AlfUfii ........ 


Tons. 
1.88 
10.00 


96.16 


S2.M 
121.00 


U.88 
18.00 
20.U 
12.00 


125.16 
IfiBOM 

um.ii 

997.20 


U6.9I 
90.10 

m.% 


Rye.»...M« 

White  Flint  Com..... 

Total ....•« 


10.60 


SI6.M 


1».» 


MN.< 


^CrimBon  ClOTer. 

Sonthem  White  Com... 


10.60 

uSo" 


846.80 


U0.90 


IJN.C 


289.86 


99.00 


OiLf 


Total.. 


•Rye 

Cow  Peas,  (6  acres).... 


11.00 
'42776 


280.86 


99.00 


4jNl.i 


2,462.96 


066  JO 


Total.. 


42.76 


Foni  tons  doTer  hay  contains....- 
Three "  **  •*  '*  ..... 
Two  "  **  "  "  ...„ 
Three  tons  wheat  bran  contains.. 
Three  tons  com  meal  *< 


2,462.96 

1,088 
810 
640 
924 
868 


6B6.M 

2M 
196 


m 


«  Used  for  green  manure. 

A  comparison  of  the  amount  of  nutrients  obtained  per  acre  fr«o 
the  various  combinations  of  crops,  with  that  contained  in  clover  haj, 
will  give  a  better  idea  of  their  feeding  value.  For  example,  m  aciv 
No.  13  (alfalfa)  the  protein  is  equivalent  to  that  contained  in  ti^ 
tons  of  clover  hay  or  5.4  tons  of  wheat  bran.  On  acres  5,  6  and  1? 
it  is  equivalent  to  that  in  more  than  four  tons  of  clover  hay;  in  1- 
2,  3,  10  and  14  to  more  than  three  tons';  on  4,  7,  8  and  9  to  over  two 
tons  and  on  the  remaining  eight  acres  to  an  average,  of  1.14  tons. 

In  nearly  ever}^  case,  the  proportion  of  carbohydrates  exceeds  thf 
proportion  contained  in  clover  hay,  thus  making  the  nutrients  ccm- 
parable  with  this  crop.     The  nutrients  contained  in  three  tons  of 
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wheat  bran  and  com  meal,  respectively,  are  also  added  in  the  table 
for  comparison. 

In  eight  acres,  three  crops  are  grown  upon  an  acre  in  a  year,  but, 
with  the  exception  of  plots  7  and  8,  the  yield  from  only  two  crops  is 
included,  as  the  third  crop  was  turned  under.  On  ten  acres  two  crops 
were  grown,  and  in  seven  of  these  cases  the  first  crop  was  turned  under. 
On  the  remaining  three  acres  only  one  kind  of  crop  was  grown.  The 
actual  yields,  therefore,  from  thirteen  of  the  twenty-one  acres  was 
larger  than  is  indicated. 

Pr»0tioal  Rotatloma  for  Solliac* 

This  line  of  work,  which  has  now  been  in  progress  seven  years,  has 
proved  valuable  in  showing  the  possibilities  of  intensive  farm  practice 
under  good  average  conditions.  Table  IV.  gives  some  rotations  which 
have  proved  practical  in  respect  to  amount  of  nutrients  as  well  as 
tonnage  of  green  forage  per  acre.  In  many  cases  it  has  been  pos- 
sible to  obtain  as  many  as  three  crops  per  year  of  the  regular  summer 
forage  crops,  and  as  many  as  five  cuts  per  acre  of  such  perennials  as 
alfalfa. 

TABLB  IV. 

Some  Praotloal  Forage  Rotations— Annual  Tield  Per  Acre. 

Yield  per 
No.  of  acre, 

acre.  dope  In  one-year  rotation.         Time  of  seeding.         Time  of  cutting.  Tons. 

{Rye  and  Crimson  Clover September May  1-10 8.05 
Oata  and  Peas. May  10 July  1-10. 7.60 
Soy  Beans. July  10 Sept  1-10 9.00 

Total 24.66 

{Whe^  Fodder September May  10-20 7.00 
Cow  Peas. May  20 July  10-20 8.20 
Japanese  Millet.. July  20 Sept.  10-20 7.00 


Total. 


(  Oats  and  Peas April  1 June  10-20 7.84 

8{  Japanese  Millet June  20 Aug.  1-10 8.78 

(Barley  and  Peas. Aug.  10 Oct.  10-20 603 

Total 22.10 

20 
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TUdpe 
Naof  KR. 

acre.         Crop  In  one-year  rotation.         Time  of  seeding.         Time  of  cattbig.      Iw. 

{OaU  and  Peas. April  lO.., June  1-10 ».  «I3 
Cow  Peaa June  10... Aug  10-30. SM 
Barley  and  Peas Aug.  20 OcL  20-80. .^ ^ 

Total « „,.«  flJ 

{Rye September May  1-7. ^.-  9» 
Cow  Peas. June  10 Aug.  25 -Sept.  L ....»«  M 
Barley Sept  Z Oct  27-Nov.  1 .  l» 

TdtaL ..."ii 

{Rya October May  7-l«. «  i» 
Soy  Beans June  10 Aug.  19-25...........»«.  S8I 
Barley Sept  2 Oct  27-Not.L. !« 

Totals .•.....„« —  2Li 

,,  f  Crimson  Clover July May  20-June  L..^...«  ^ 

'  \Corn  June  1 July  20-Aog.l-. ^ 

Total '^ 

qJ  Mixed  Qrasses. September June  20^S0..........~.».  ^-H 

**  \Com June  20 Aug.  2a-Sept  L ^ 

Total IW* 

o/  Rye  and  Vetch^ Sept  10 May  10-19 ^ 

^  I  Corn May  27 July  20-29. ^ 

Total ^ 

lo/Rya August May  1-10.- ..«  J* 

^"1  Pearl  Millet May  18 Aug.  8-16.. 1"* 

Totol.. ^ 

,,  f  Oats  and  Peas...... Aug.  10 June  16-28 «-  ^^ 

^nCow  Peas. Aug.  1 Sept  1^22. JJJ 

Total '^ 

.n/Oatoand  Peas. Aug.  21 June  29-July 6-...A.-  IJJ 

^^\  Flint  Com July  10 Sept  22-30 ^ 

Total —  *^ 

io  f  Oats  and  Peas. April  2 June  26-July  i •  ,JJ 

^^  I  Cow  Peas  and  Kaflir  Com July  10 Sept  1-16. j^ 

Total ^* 

Alfalfa— First  year,  two  cuttings^.,  •   ^ 


14 


-rirst  year,  iwo  cunin^ .«....>••—"  ^ 

Second  year,  four  cuttings. • ......^.-^  ^ 

Third  year,  five  cuttings x**^  7« 

Fourth  year,  four  cuttmgs. -*'^  ^ 

Fifth  year,  fiv«  cuttings.. *^ 
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Wliat  Oonatiti&tM  Value  in  m  Foras«? 

(1)    YIELD  AND   COMPOSITION. 

In  the  case  of  fine  feeds  the  amount  and  quality  of  the  nutrients 
they  contain  are  taken  as  the  basis  in  making  a  comparison  of  their 
/(^ing  value.  This  method  is  also  applica:ble  in  comparing  the  value 
of  forage  crops  for  milk  production.  The  number  of  tons  produced 
of  any  forage  is  not,  in  itself,  a  safe  guide  as  to  its  value.  For  ex- 
ample, corn,  at  that  stage  of  maturity  which  would  make  it  a  useful 
crop  for  feeding  green,  will  contain  about  25  per  cent,  of  dry  matter, 
whereas,  certain  millets,  Kaffir  com,  etc.,  belonging  to  the  same  group 
of  plants,  will  oftentimes  contain  as  little  as  10  per  cent.  The  same 
is  true  in  the  case  of  the  leguminous  crops ;  certain  of  these  are  much 
more  watery  at  the  proper  stage  for  feeding  than  others.  This  point 
of  variation  of  dry  matter  in  the  different  crops  should  be  taken  into 
consideration,  together  with  the  other  important  one,  namely,  the 
influence  of  the  proportion  of  the  different  nutrients  in  determining 
their  value.  For  example,  those  crops  which  belong  to  the  cereal 
group — com,  millet,  sorghum,  etc. — are  carbonaceous  in  their  char- 
acter, and  should  be  fed  in  connection  with  leguminous  crops,  which 
.'iupply  a  larger  amount  of  protein. 


(2)    SEASON  OF  THE  TEAR  IN   WHICH   THE   CROP   MAT  BE  GROWN 
AND   TIME   REQUIRED   FOR   IT   TO   MATURE. 

There  are  certain  winter  annual  planits,  as  rye,  wheat  and  crimson 
clover,  which  are  very  valuable  in  the  forage  rotation  from  the  fact 
that  they  are  available  in  the  early  spring.  Again,  there  are  other 
crops  which  grow  best,  and  can  only  be  grown,  in  early  or  midsummer; 
among  these  may  be  mentioned  oats  and  peas,  cow  peas  and  soy  beans. 
Then  there  are  others  that  are  valuable  for  the  reason  that  they  will 
make  considerable  growth  after  the  weather  becomes  cool,  as  barley, 
com  and  certain  of  the  grasses. 

Other  plants  are  valuable  from  the  fact  that  they  will  mature  in  a 
very  short  period.  In  this  class  are  included  the  various  millets,  the 
barnyard  variety  producing  a  crop  in  from  forty  to  fifty  days.  The 
number  of  plants  that  will  supply  forage  through  the  entire  growing 
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season  is  ven-  limited.  Alfalfa  comes  as  near  to  this  as  any  we  have  had 
experience  with.  Cuttings  from  this  crop  have  been  made  as  early  as 
May  12th  and  as  late  as  October  22d. 


(3)    PALATABILITY   JlSD  INFLUENCE   UPON   THE  FLAVOR  OF  MILK. 

A  plant  that  is  not  palatable  is  of  but  little  value  for  forage.  For- 
tunately there  are  not  many  that  belong  to  this  class.  The  following 
are  not  readily  eaten  by  dairy  stock:  Yellow  and  Rural  Branching 
Doura  (Millo  Maize)  and  Evergreen  Broomcom.  Animals  swne- 
times  refuse  to  eat  certain  varieties  of  peas  and  beans  for  a  short 
period,  but  they  soon  leam  to  like  them.  There  is  no  forage  crop 
which  we  have  tested,  with  the  exception  of  Dwarf  Essex  Bape,  that 
has  given  an  unpleasant  flavor  to  milk  when  fed  judiciously.  T\^ 
crop  is  not  safe  to  feed  to  dairy  cows.  There  is  the  most  danger  of 
producing  a  "grassy"  flavor  in  milk  at  the  beginning  of  the  season, 
when  animals  are  changed  from  dry  foods  to  green  forage.  It  seme- 
times  occurs,  also,  when  immature  forage  is  fed.  This  und^irable 
effect  can  usually  be  overcome  by  feeding  in  limited  quantities  and 
always  after  milking. 

Inasmuch  as  the  roughage  in  the  rations  for  the  dairy  herd  was 
composed  largely  of  soiling  crops  from  May  1st  until  November  1st 
and  of  silage  for  the  remaining  six  months,  an  opportunity  is  giT^n 
for  comparing  the  results  from  the  two  systems.  Table  V.  shows  the 
average  yield  of  milk  and  the  amount  and  percentage  of  butter  fat 
produced  by  the  herd  for  the  past  six  years.  Only  those  animals  are 
included  in  this  record  which  remained  in  the  herd  during  the  entire 
year. 

The  tabulation  shows  the  average  yield  of  milk  per  cow  during  the 
soiling  and  silage  periods  to  be  3,457  pounds  and  3,050  pounds,  re- 
spectively, a  difference  of  407  pounds  in  favor  of  soiling.  The  average 
yield  of  butter  was  173.8  pounds  for  the  soiling  period  and  156  for 
the  silage  period,  a  difference  of  17.8  pounds,  also,  in  favOT  of  sofl- 
ing.  The  average  percentage  of  fat  for  the  two  periods  was  practi- 
cally the  same,  namely,  4.31  and  4.38.  The  number  of  fresh  cowb 
each  month  during  the  year  was  quite  uniform,  hence  the  comparisoii 
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TABIiB   V. 

Summary  Record  of  tUe  Dairy  Herd,  Showingr  Average  Yields  of 
Milk  and  Fat  Diuiagr  the  Soilinfir  and  Silage  Periods. 


i 

1 

80ILINQ  PBBIOD. 
MAY  18T— NOVBMBIB  IST. 

8ILA0B  PIBIOD. 
NOYUIBKB  IST^KAY  l8T. 

▲VIRAOB  YIKLD  P«B  COW  OF— 

▲YKBAQE  YIBLD  PBB  COW  OF— 

YEAR. 

i 

1 

i 

i 

t 

1 

1 

iSUL.  -„.,-„. 

SI 
90 
12 
27 
26 
80 

Itak 
8,414 

8,174 

8,880 

8,800 

8,260 

8.624 

Iba. 
144.6 

140.7 

164.8 

168.4 

187.1 

168.8 

llM. 
168.6 

164.2 

191.7 

170.0 

160.0 

170.4 

i 

4.28 
4.48 

4.28 
4.68 

4.22 
4.24 

2.W1 

%m 

8,078 
2,076 
8,287 
8,046 

Itak 
128.1 

182.0 

187.8 

187.2 

144.2 

127.7 

Itak 
148.6 

164.0 

160.8 

160.1 

168.2 

149.0 

ft 
4.18 

4.44 

4.48 
4.61 
4.80 
4.19 

WW-. 

1900 

IWl...           

1902... 

ATcnge. .l-^ 

22X 

8,467 

140.0 

178.8 

4.81 

8.060 

188.7 

166.0 

4.88 

of  yields  for  the  two  systems  is  a  fair  one,  and  shows  that  both  sys- 
tems are  practicable  in  respect  to  the  quantity,  as  well  as  the  quality 
of  the  product  produced. 


EzpMrla&«ats  with  Nitrate  of  So<U  oa  Rye,  Wlieat,  Barayard 
MlUat  and  Barlay. 

Two  acres  were  included  in  the  experiment  with  each  crop,  one 
being  treated  with  nitrate  of  soda  as  a  top  dressing,  while  the  other, 
untreated,  served  in  making  the  comparison.  The  objects  of  the  ex- 
periment were  (1)  to  study  the  effect  of  nitrate  of  soda  upon  the  yield 
of  the  crop,  and  (2)  to  determine  whether  its  use  on  forage  crops  was 
practicable  from  a  financial  standpoint.  The  following  table  shows 
the  date  and  the  amount  of  the  application  on  the  different  crops  and 
the  yield  from  lie  treated  and  untreated  plots. 
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TABLE  VI. 


il 

6b 

1 

1 

YIXLD. 

GAnr. 

h 

il 

•• 

KIND. 

1 

si 

Tom. 

1 

1 

1 

II 

11^ 

1 

h 

lbs. 

Tom. 

Bye. . 

April  1. 

160  May  4-16. 

4.76 

6.66 

1.79 

87.e 

$5  37 

«S88 

nm 

Wheat 

"      1. 

IfiO 

"    16-26, 

4.64 

7.60 

2.86 

61.6 

868 

8  88^   6» 

j 

Barnyard  MiUet ^ 

July  10. 

160 

Aug.18-22. 

7.68 

18.88 

6.76 

76.4 

17  26 

8  80  Its 

Barley. — ..^ 

Sept  12. 

160 

Oct.  18-16. 

1.20 

2.86 

1.16 

86.6 

848 

8  J  -IS 

The  tabulation  shows  that  the  amount  of  nitrate  applied  on  the 
diflferent  plots  ranged  from  150  to  160  pounds  per  .acre.  The  gain 
in  yield  ranged  from  1.16  tons,  in  case  of  the  barley,  to  5.75  ion? 
for  the  barnyard  millet.  The  percentage  of  gain  ranged  from  3T.$ 
on  the  rye  to  96.6  on  the  barley.  The  financial  gain,  which  is  the 
most  important  consideration,  ranged  from  — 12  cents  on  barley  to 
$13.65  on  millet.  It  should  be  stated,  in  connection  with  the  experi- 
ment with  barley,  that  the  test  was  made  very  late  in  the  season,  when 
the  growth  was  slow.  It  is  reasonable  to  suppose  that  only  a  pan 
of  the  nitrate  applied  was  taken  up  by  the  crop,  which  yielded  onlj 
2.36  tons  per  acre,  although  this  amount  .was  nearly  double  thai 
obtained  from  the  untreated  plot. 

The  results  indicate  that  crops  of  this  nature  may  be  very  materially 
increased  by  applications  of  nitrate  of  soda  at  the  rate  of  150  to  16(^ 
pounds  per  acre.  They  also  show  that  the  treatment  is  profitable  fram 
a  financial  standpoint,  especially  early  in  the  season,  when  forage  i> 
not  abundant. 

Exp«rim«ata  wltli  Liate  oa  Cow  Peas,  Soy  Boaas  and  tVirami  Oaamr 

The  object  of  these  experiments  was  principally  to  study  the  rfeit 
of  lime  upon  the  yield  of  various  forage  crops,  particularly  where 
they  had  been  grown  continuously  for  a  number  of  years  wilhwii 
applications  of  lime.  One  acre  was  included  in  each  experim^it^  ooe- 
half  of  which  was  treated  with  Corson's  Prepared  Lime,  while  tl^" 
other  half  remained  untreated.  The  following  table  gives  the  dau* 
and  amount  of  the  applications  of  lime  and  the  yields  from  each  plot: 
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TABLE  VII. 


Cow  PeM....... 

Boy  Beam. 

FongeCom... 


I 


II 


July    8. 


10. 


lbs. 

soo 

800 
800 


3 

If 


Oct.   0-12. 

7. 
Sept.  27— Oct  8. 


TIBLD  PBR 
ACRB 


lbs. 
12,000 

8.80C 

14,880 


lbs. 
18.640 

10,000 

16.8^0 


«d 

^ 

a 

§ 

b 

O 

tu 

(W 

1,640 
1,900 
1,480 


18.00 
18.64 
9.95 


The  tabulation  shows  a  gain  from  the  application  of  lime  on  all 
of  the  crops.  The  greatest  increase  was  obtained  on  the  cow  peas  and 
soy  beans,  which  amounted  to  13.66  and  13.64  per  cent,  respectively. 
The  gain  on  the  forage  com  amounted  to  9.95  per  cent.  In  all  cases 
the  crops  followed  oats  and  peas,  which  yielded  at  the  rate  of  7.43 
tons  per  acre.  Hence,  while  the  yields  given  in  the  above  table  are 
not  large,  the  total  yields  from  the  two  crops  show  profitable  returns. 


Cover  Crops. 

In  addition  to  rye,  wheat  and  crimson  clover,  which  have  been  used 
at  the  Station  as  cover  crops  for  a  number  of  years,  some  new  kinds 
were  given  a  trial  this  year. 

Crimson  Clover  and  Cow-Horn  Turnips. — This  combination  of 
crops  has  proven  valuable  elsewhere  and  was  given  a  trial  here  this 
season.  Two  acres  were  seeded  in  corn  August  2d,  1901  (at  the  time 
of  last  cultivation),  at  the  rate  of  eleven  pounds  of  crimson  clover 
and  two  ounces  of  Cow-horn  turnips  per  acre.  The  seed  of  both  crops 
ijprouted  immediately  and  made  a  vigorous  growth  before  frost.  The 
Cow-horn  turnip  has  the  characteristic  of  penetrating  deeply  into  the 
soil,  hence  it  utilizes  food  which  cannot  be  reached  by  shallow-feeding 
plants.  Figure  8  shows  the  crop  November  1st.  The  turnips,  as  well 
a^  the  clover,  had  made  considerable  growth,  and  the  crops  at  this 
time  were  more  than  sufficient  to  pay  for  the  seed  and  labor  involved. 
The  clover  did  not  withstand  the  winter.  Com  was  planted  the  fol- 
lowing spring,  and  there  was  a  noticeable  difference  between  these  two 
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acres  and  the  plots  adjoining,  which  were  sown  to  clover  only,  the 
cover  of  turnips  and  clover  combined  producing  com  richer  and 
greener  in  color  and  a  better  yield. 

Dwarf  Essex  Rape. — A  crop  not  commonly  used  for  cover,  but 
M"hich  possesses  some  advantages  over  other  crops.  It^  many  prong> 
and  long  rootlets  penetrate  the  soil  in  all  directions,  hence  it  is  a 
gross  feeder  and  draws  heavily  on  the  soil.  The  varieties  of  rape 
that  are  really  valuable  for  forage  or  cover  do  not  mature  ^ed  the 
same  year  that  they  are  sown.  Of  these  the  Dwarf  Essex  variety  is 
probably  the  best^ — in  fact,  it  is  about  the  only  kind  which  has  been 
thought  worthy  of  cultivation  in  this  country.  Two  acres  of  Oiif 
variety  were  sown  September  11th,  1901,  after  a  crop  of  cow  pea^ 
and  Kaffir  corn.  The  seed  sprouted  quickly  and  continued  to  grow 
until  severe  cold  weather.  As  this  crop  has  a  different  root  ^vstan 
from  cover  crops  commonly  grown,  it  is  believed  to  be  a  desirable 
practice  to  use  it  occasionally  as  a  cover  crop  or  in  the  forage  rota- 
tion, to  aid  in  gathering  from  the  soil  plant  food  which  might  not 
otherwise  be  utilized. 

Cost  of  Produoliic  Milk. 

Beginning  April  1st,  1896,  records  have  been  kept  of  the  cost  of 
labor,  the  kind,  amount  and  cost  of  foods  eaten  by  the  dairy  herd 
and  the  amount  of  milk  produced  by  each  cow.  The  cost  of  produc- 
ing milk  in  previous  years  has  been  published  in  the  aainual  report*. 
The  cost  for  the  year  ending  April  1st,  1903,  is  here  reportei  The 
herd  averaged  thirty  cows. 
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TABLB  vm. 

)  Kind,  Amount  and  Ooet  of  Foods  fbr  Thirty  Oows  for  One 
Year,  April  let,  1901,  to  April  1st,  1902. 

Amount  Fed.      Cost 

llM.  per  Ton.  Total. 

Wheat  bran.. 24,000  $19  90  $288  80 

Dried  grmine. 24,000  18  50  222  00                                                     \i 

Malt  sproQta.. 8,000  20  20  30  80 

Buckwheat  middlings.. 4,000  17  20  34  40                                                         f 

Linseed  meal 2,000  34  00  34  00                                                        4 

Cottonseed  meal....^ 6,000  80  00  90  00                                                      |  | 

Bice  meal 4,800  20  46  49  08 

Corn  meal 12,000  22  65  135  90 

Cost  of  feeds $834  48 

Soiling  crops. 814,000  1  60         251  20 

Silage 204,000  2  40         244  80 

Dried  cornstalks. 13,200  4  00  26  40 

Hay 21,600  5  00  54  00 

Booghage $576  40 

Total  cost  of  food 1,410  88 

Total  cost  of  food $1,410  88 

Cost  per  cow  per  daj 12.88  cents. 

Cost  of  feeds 884  48 

Cost  per  cow  per  daj.. 7.62  ooits. 

Cost  of  roughage.. 576  40 

Cost  per  cow  per  daj 5.26  cents. 

Total  yield  of  milk. 87,764  quarts. 

Ayerage  per  cow  per  day.. 8.01  ** 

Cost  of  food  per  qnart 1.61  cents. 

Cost  of  feed  per  quart .95     "  i  ] 

Cost  of  roughage  per  quart .66     '*  t;^ 

The  cost  of  feeds  represents  what  was  actually  paid.    The  cost  of  ;:; 

r,  cornstalks  and  soiling  crops  represents  the  actual  cost  of  labor,  .  ? 

d,  manures  and  fertilizers,  the  farm  manure  being  charged  at  the  -'. 

e  of  $1.50  per  ton.    Fifteen  of  the  twenty-two  forage  acres  received  j 

Iressing  of  manure  at  the  rate  of  seven  tons  per  acre.  ij 

The  average  cost  of  the  dairy  ration  was  12.88  cents,  of  which  7.62  .'-l 

its,  or  59.2  per  cent.,  is  due  to  purchased  feeds  and  5.26  cents,  or  -.'j\ 

8  per  cent,  to  the  cost  of  farm  crops.    The  total  cost  of  producing  '  s, 

Ik,  including  the  cost  of  labor  and  the  interest  on,  and  decrease  in,  '  j 

f  value  of  the  herd,  are  given,  the  latter  item  being  estimated.  ;  ; 

'  i 

■,'1 
-  i 
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TOTAL  OO0T  OF  FBODUdHO  lOLK. 

Foods  M  per  statement ...  11,410  88 

Labor ^ ^  WO  W 

Interest  on  yalae  herd  at  5  per  cent.. 60  00 

Deo'ease  on  valne  herd  at  5  per  oenL 60  00 

1720  00 

Total. •...••••  •••••••••. •••••MM***.*...* •••••••••  •.••.• ♦2,1 3w  OT 

Cost  of  food  per  quart  of  milk ^.•......•»....^...  LSI  ctt. 

Cost  of  labor  and  interest  per  quart  of  milk. ^.^    .82  "* 

Total  cost  per  quart ...•-. ....«^ 2.43  ' 

The  average  weight  per  quart  of  milk,  as  put  up  in  bottk  far 
delivery,  was  2.18  pounds;  hence,  the  total  weight  of  milk,  191^)^ 
pounds,  was  equivalent  to  87,754  quarts.  The  cost  per  hundred  w^ 
therefore,  $1.11.  At  $1  per  hundred,  the  price  received  in  nni 
districts,  the  profits  from  the  business,  if  any,  must  be  in  the  miaan^. 
In  the  calculation  of  the  cost  of  farm  foods  the  manure  was  chiig?^ 
at  the  rate  of  $1.50  per  ton.  The  amount  produced  by  the  id 
during  the  year  was  330  tons.  In  selling  milk  at  $1  per  hundred  tls 
receipts  are  $217.84  less  than  the  expenses.  Deducting  this  amcsn 
from  the  actual  charges  made  for  manure,  in  the  growing  of  liif 
crops — $1.50  per  ton — ^there  remains  $277.16,  which  ^epTeseDt^  i 
profits  from  thirty  cows,  an  amount  too  small  to  make  the  hasm 
pay.  In  rural  districts,  however,  where  pasture  is  ahundant,  the  cfl^ 
of  food  would  not  be  as  great  as  where  soiling  crops  supply  the  aitiit 
ration,  with  the  exception  of  concentrates. 

At  3y2  cents  per  quart,  the  price  that  could  have  been  receTrf 
at  wholesale,  the  receipts  would  have  amounted  to  $3,071.39.  B^ 
ducting  the  cost  of  purchased  feeds,  labor  and  interest  and  decraa^s 
in  the  value  of  the  herd,  amounting  to  $1,554.48,  we  have  t  ^■ 
ance  of  $1,516.91,  which  represents  the  value  of  the  honie-gn?« 
product;  or,  in  other  words,  at  3^^  cents  per  quart  for  wJ&^ 
the  farm  would  sell  its  produce  to  the  dsdry  at  profitable  privies, 
namely,  $4.21  for  soiling  crops,  $6.32  for  silage,  $13.16  forhavari 
$10.53  per  ton  for  dried  corn  stover,  a  gain  on  the  crops  over  wet  k 
production  of  $261  per  ton  for  soiling  crops,  $3.92  for  silage,  1^^^ 
for  hay  and  $6.53  for  dried  com  stover,  besides  an  additional  gsn 
represented  by  330  tons  of  manure. 

Looking  at  the  question  of  profit  from  another  standpoint  we  ^^ 
assume  that  the  dairyman  performs  the  work  himself.  DedocuEf' 
therefore,  the  item  of  labor,  which  amounted  to  $600,  from  the  tou. 
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of  production  ($2,130.88),  we  have  a  balance  of  $1,530.88.  Di- 
ng this  amount  by  the  total  pounds  of  milk  produced  (191,304), 
find  the  cost  per  hundred  to  be  80  cents.  The  difference,  there- 
S  between  the  cost  and  selling  price  of  the  milk  represents  the 
•}Tnan'8  profits  when  he  performs  the  work  himself, 
ssuming  that  the  milk  produced  by  the  above  thirty  cows  had 
1  sold  for  $1  per  hundred,  a  profit  of  20  cents  would  have  been 
ized  from  every  hundred  poxmds,  or  a  total  of  $382.61  for  the 
•'s  production,  besides  the  additional  gain  represented  by  the  330 
;  of  manure.  At  3^  cents  per  quart  the  profits  would  have 
►unted  to  $1,541.51,  besides  the  additional  gain  from  the  manure. 


TABIiB  IX. 
Averacre  Ck>st  of  Produoixiff  Milk  fbr  Six  Tears. 


YBAB. 


ArexBge.. 


MILK 
FBODUCID. 


•I 


141.617 
15i,768 
172,726 
196,84ft 
105,876 
191,804 


176,766 


64,916 
70,990 
79,282 
90,964 
89,861 
87,764 


80,621 


Ibt. 

6,168 
6,191 
6,911 
6,612 
6,629 
6,877 


6,462 


OO0T  PBB  COW 
PBE  DAT. 


Ota 
4.99 

6.06 

6.68 

6.66 

7.80 

7.62 


6.86 


i 

I 


cts. 
6.61 

6.88 

6.16 

6.68 

6.85 

5.26 


6.06 


etl. 
U.60 

U.44 

12.69 

18.28 

12.66 

12.88 


12.42 


OOfT  FEB,  QUABT  OF 
MILK  OP— 


Cts. 


.750 
.800 

.890 
.960 


.781 


I 


ots. 
.866 

.820 

.710 

.790 

.660 

.660 


.748 


ll 


oti 
.99 

.92 

.82 

.79 

.80 

.82 


I 

Ota. 
2.49 

2.89 

2.28 

2.88 

2.84 

2.a 


2.89 


'he  average  production  per  year  for  the  six  years  is  shown  to  be 
,T56  pounds,  equivalent,  to  80,621  quarts.  The  average  yield  per 
was  6,462  pounds.  The  average  cost  of  food  per  cow  per  day 
12.42  cents,  of  which  6.36  cents,  or  51.2  per  cent.,  was  due  to 
ehased  feeds,  and  6.06  cents,  or  48.8  per  cent.,  to  the  cost  of  farm 
)s.  The  average  cost  per  quart  of  milk  for  the  six  years,  includ- 
food,  labor  and  interest  and  decrease  in  the  value  of  the  herd,  is 
»Ti  to  be  2.39  cents. 
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Tkm  J^mirr  Bulm«M  im  lUUti«i  to  S«U 

The  following  table  shows  the  amount  of  fertilizing  elements  coo- 
lained  in  the  feeds  purchased  and  in  the  milk  produced  by  a  herd  of 
twenty-three  cows  in  1896,  twenty-five  cows  in  the  years  1897  ud 
1898  and  ihirty  cows  in  1899,  1900  and  1901. 

The  above  table  shows  a  decided  gain  to  the  farm  in  fertility  el^ 
ments  during  all  six  years.  The  total  gain  is  equivalent  in  nitrogei 
and  phosphoric  acid  to  that  contained,  respectively,  in  twen^-toe 
tons  of  nitrate  of  soda  and  twenty-five  tons  of  acid  phosphate,  and  in 
potash  to  that  contained  in  2.18  tons  of  high-grade  muriate  of  potasL 
It  is  not  aflBrmed  that  the  constituents  contained  in  the  manure  are 
equal  in  agricultural  value  to  those  contained  in  the  fertilizers  mes- 
tioned,  or  that,  even  under  the  best  conditions  of  care  and  applicatioL 
they  could  all  be  used  by  the  plants,  but,  because  the  manure  contains 
all  the  constituents  and  is  well  adapted  for  most  crops,  the  genffil 
farmer  is,  as  a  rule,  able  to  get  as  good  returns  f nmi  it,  in  proportioc 
to  constituents  contained,  as  from  products  containing  the  same  m- 
stituents  in  more  available  forms. 

The  tabulation  shows  that  if  all  the  milk  sold  from  the  farm  w« 
obtained  from  foods  grown  on  the  farm,  the  exhaustion  of  nitrogffl 
would  be  in  greater  proportion  than  the  mineral  elements,  and  that 
when  this  is  the  practice,  it  is  necessary  to  apply  nitrogenous  fer- 
tilizers in  order  to  maintain  the  fertliity.  If  manure  is  well  card 
for  and  used  properly,  it  is  more  economical  to  purchase  the  nitrogea 
in  the  form  of  feeding  stuffs,  whose  whole  cost  is  returned  in  i^ 
increased  product  resulting  from  the  use  of  well-balanced  rations. 
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£acp«H«BOM  witk  Partarl«Bt   ParMts  (Milk  F«Y«r}. 

The  remarkable  results  obtained  by  the  use  of  the  Sclunidt  ireai- 
ment  for  milk  fever  have  led  us  to  give  our  experience  here.  Inav 
much  as  the  disease  is  well  known  to  most  dai^^^nen,  a  detailt-: 
description  of  it  is  not  essential.  The  necessary  outfit  for  this  m-at- 
ment  is  not  expensive.  It  requires  a  three-inch  fuimel,  four  or  fi^t 
feet  of  one-fourth  inch  rubber  tubing  and  a  small  glass  pipette  or 
milking  tube.  The  method  of  procedure  which  we  have  used  ii 
similar  to  that  recommended  by  the  Maryland  Experiment  StatiL-i 
in  Bulletin  No.  76,  which  is  as  follows : 

(1)  Dissolve  120  grains  of  iodide  of  potash  in  one  quart  of  water, 
which  has  been  boiled  and  allowed  to  cool  to  about  the  teniperamr- 
of  the  body. 

(2)  Introduce  the  funnel  and  pipette  into  the  ends  of  the  rubk: 
tube  and  place  in  a  bucket  of  antiseptic  fluid. 

(3)  Milk  the  udder  dry,  then  place  under  the  cow  a  piece  of  oil- 
cloth, about  a  yard  square  (a  carriage  stonn-apron  may  be  made  ic 
answer),  so  that  the  udder  will  be  about  the  middle  of  the  eloa. 
Wash  the  udder  and  teats  thoroughly  witli  castile  soap  and  wann 
water,  rinsing  carefully  with  antiseptic  fluid. 

(4)  Insert  the  pipette  into  the  end  of  a  teat  and  fill  the  frmnTi 
with  iodide  of  potash  solution.  By  passing  successively  from  one  te:^: 
to  another,  distribute  the  solution  equally  among  the  quarters  of  tiic 
udder. 

(5)  Rub  the  udder  from  the  teat  towards  the  body  and  massaze 
thoroughly,  in  order  to  distribute  the  solution  throughout 

(6)  Eight  or  ten  hours  after  the  injection,  or  when  recovery  b 
assured,  the  udder  should  be  carefully  milked  out  and  then  bathed 
with  warm  water  (about  160  degrees  Fahrenheit). 

A  second  injection  is  rarely  necessary ;  but,  if  so,  it  should  be  don€ 
at  the  end  of  six  or  eight  hours. 

If  there  should  be  a  tendency  toward  hardness  of  the  ndder  or 
"stringiness"  of  the  milk,  baths  of  warm  water  should  be  apj^ed  even 
three  or  four  hours  until  relieved.  If  neglected.  Mastitis  ( Garget  i 
will  result. 

Prevention. — As  a  preventive  measure  it  is  advisable  to  restna 
robust  animals  to  a  moderate  allowance  of  dry  food  for  a  week  or  ten 
days  previous  to  the  end  of  their  term ;  and,  where  there  is  a  tendencj 
toward  costiveness  or  constipation,  correct  it  with  a  drench  of  Epsom 
salts. 
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Formuto  for  Solution. 
Iodide  of  Potash  Solution  : 

Iodide  of  Potash  (crTstals).. 120  grains. 

Water  (previooslj  boiled)   * 1  quart. 

(When  thoroughly  dissolved  inject  into  the  udder  as  described). 

Dreoch  for  Gostiveness: 

£p6om  Salts 1  pound. 

Ground  Ginger.. 1  ounce. 

Water  (tepid) ; 3  pints. 

(Qiye  at  one  dose,  administered  slowlj). 

Antiseptic  Solutions : 

Creolin 1  part 

Water 30  parta 

Thjmo-Gresol... 1  part 

Water 30  parts. 

Chloro-Naphtholeum 1  part. 

Water 30  parts. 

Any  of  these  antiseptic  solutions  will  answer  for  this  treatment. 

In  four  cases  treated  at  the  Station,  as  here  indicated,  three  re- 
covered. Of  these  one  developed  "stringiness"  of  milk,  which  was 
soon  corrected. 

DMorlptioB  of  Milk  F«ver  Cases. 

Zola. — A  cow  five  years  old,  calved  on  the  afternoon  of  September 
^Oth,  and  was  given  a  drench  immediately  for  costiveness,  after  which 
she  appeared  to  be  all  right.  Milk  fever  developed,  however,  on  the 
nioming  of  the  22d,  and  at  seven  o'clock  the  cow  was  down  and  imable 
to  move.  Iodide  of  potash  was  injected  according  to  directions  given 
above,  and  in  one  hour  the  animal  showed  signs  of  recovery,  and  at 
t^velve  o'clock,  five  hours  after  the  treatment,  she  was  standing  up 
and  eating.  A  little  "stringiness''  developed  in  the  milk,  which  dia- 
apj>eared  in  a  few  days.  A  photograph  of  the  cow  is  shown  in  Fig- 
ure 9. 

Princessa, — Six  years  old,  calved  May  22d,  at  noon.  The  follow- 
ing" clay  she  began  to  stagger  about  the  stall  and  show  signs  of  milk 
fever.  In  the  course  of  an  hour  she  became  exhausted  and  lay  pros- 
trate<l  in  the  stall,  unable  to  raise  her  head.  The  Schmidt  treatment 
eras  applied,  and  in  fifteen  minutes  after  the  injection  the  cow  was 
jj^^ncling  and  a  half  hour  later  began  to  eat. 
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Cherry. — Calved  January  1st  and  showed  signs  of  milk  fever  the 
following  day.  The  injection  was  made  before  the  animal  got  dom 
and  recovery  began  immediately. 

Woodlawn. — Calved  May  15th  and  was  taken  with  a  severe  attick 
of  milk  fever  in  the  early  morning  of  the  16th.  This  was  well  devel- 
oped before  discovered  and  complications  set  in  in  tiie  form  of  diges- 
tive disturbances  of  the  stomach  and  intestines,  which  caused  constant 
bloating,  although  the  trochar  was  used  repeatedly.  The  Schmidt 
treatment  was  applied,  but  in  spite  of  all  efforts  to  relieve  her,  the 
animal  died  at  six  o'clock.  The  cow  was  old,  which  perhaps  acconnis 
for  the  disease  being  fatal  in  this  case,  as  records  show  more  fatalitw* 
among  older  animals. 


RECORDS  OF  THE  DAIRY  HERD,  APRIL  IST,   1901,  TO  APRIL  IST,  1901 

Beginning  April  1st,  1896,  complete  records  have  been  kq)t  of  tie 
dairy  herd,  including  the  yield  and  composition  of  the  milk  of  indi- 
vidual animals.  These  records  have  been  published  annually  in  the 
Station  Reports. 

The  herd  consists  largely  of  grade  animals— one  Guernsey,  ttree 
Holsteins  and  three  Ayrshires  are  pure  bred.  Twenty-two  animils 
remained  in  the  herd  throughout  the  entire  year,  and  their  records  are 
given  in  the  tabulation.  Many  of  the  cows  giving  the  lower  recori? 
have  been  valuable  animals  in  past  years,  but  have  become  unprofit- 
able, and  some  have  already  been  removed  from  the  herd.  The  aver- 
age, however,  for  the  herd  was  6,671.1  pounds. 

As  already  shown  under  ^^Cost  of  Producing  Milk,"  the  foods  con- 
sumed were  only  such  as  to  provide  a  suflBcient  and  well-balaBced 
ration.  Soiling  crops  were  fed  for  practically  six  months,  and  sikg? 
the  remainder  of  the  year.  In  connection  with  the  weight  of  the  mitt, 
which  was  taken  daily,  the  product  from  each  cow  was  sampled  and 
analyzed  once  in  two  weeks.  The  accompanying  table  shows  tk 
monthly  yield  of  milk  and  its  composition,  as  well  as  the  total  Tiel<3 
per  cow  of  milk,  of  fat  and  of  butter..  The  butter  equivalent  is  de- 
rived from  the  fat  by  adding  one-sixth. 
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In  a  herd  of  grade  cows,  representing  several  breeds,  it  is  naioral 
that  there  should  be  a  wide  variation  both  in  the  yield  and  composition 
of  the  milk  produced  by  the  individual  animals.  While  there  art 
two  distinct  classes  of  dairy  cows,  viz.,  milk  producers  and  butter 
producers,  there  are  also  many  animals  of  mixed  breeding  which 
combine  these  two  characteristics  in  a  remarkable  degree.  This  point 
is  clearly  brought  out  in  the  following  tabulation :  1.  Yields  of  Milk: 
2.  Yields  of  Butter;  3.  Yields  of  Milk  and  Butter  from  animak 
which  combine,  in  a  marked  degree,  the  qualities  of  milk  and  butter 
production. 

].  Ti«lcU  •f  MOk. 

1  cow an  average  of  more  than  8,000  lbs.  and  leas  than  4,000  lbs. 

2COW8. "  **         4,000  "  «        5^000  " 

4    "    ^ "  "         6,000  «        •        "         6,000  « 

8    « "  "         6,000  «  «        7,000  " 

8    «   "  "        7,000  "  "        8,000  •* 

2  « *•  "        8,000  «  "        9,000  « 

2    "   "  "        9,000  " 

The  beet  cow  produced 9,958.5  lbs. 

The  poorest  cow  produced 3,845.8  ** 

Difference  between  highest  and  lowest 6,108.2  lbs. 

Average  per  cow 6,67L1   ** 


8.  Ti«ldB  of  Bttttor. 

1  cow.- an  average  of  more  than  150  lbs.  and  lees  thin  200  Ibt, 

2  cows "  "  200"  "«260** 

3  «*  •*  «•  250  "  "  «  300  " 

8  "  "  <•  300  "  «  «  350  " 

8  •*  "  "  350  "  «  «  4QQ  - 

5  «  "  «  400  "  u  u 

The  best  cow  produced 447  lbs. 

The  poorest  cow  produced 191  ** 

Difference  between  highest  and  lowest « 256  lbs. 

Average  per  cow 328  * 
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3.  Yields  of  KUk  and  Batter. 

From  animals  which  combine,  in  a  marked  degree,  the  qualities  of 
l)oth  milk  and  butter  production. 


Name. 


Breed. 


Ideal Grade  Holstein.... 

Pearl T  *'  «       „.. 

Zola «  " 

Blue "  « 

Model «    Jersey 


Select "    Shorthorn. 

Qaeen. " 

Hilda— Pure  Bred.. 


HolBtein 8,857 

M 


Victoria. ..Grade 


Yield  of 

Yield  of 

Milk. 

Butter. 

Fat 

Ibt. 

lbs. 

H 

6,678 

353 

4.53 

6,939 

358 

4.43 

7,061 

331 

4.03 

7,072 

360 

4.37 

7,982 

421 

4.53 

8,804 

447 

4.36 

8,857 

420 

4.07 

9,782 

427 

3.75 

9,953 

419 

3.61 

It  has  been  shown  that  the  cost  of  rations  per  cow  per  day  was 
12.88  cents,  or  a  total  of  $47.01  per  year.  Following  the  same  line 
of  comparison,  the  advantages  of  the  better  cows  are  shown  in  the  fol- 
lowing tabulation: 


Average  value  of  product  of 
15  COW8,  yielding  more 
than  6,000  Ibe.  of  mUk. 

Average  value  of  product  of 
the  7  C0W8,  yielding  less 
than  6,000  lbs.  of  milk.... 

Value  of  product  of  average 
cow 


At  I  cent 
per  lb. 


At  8  QBUtS 

perqt 


Oottof 
Food. 


/—Gain  over  Food.-^ 
At  I  cent    At  8  cents 


per  lb. 


perqt 


174  36       1102  36       |47  01       |27  35       $55  35 


50  30 


66  71 


69  21 


91  80 


47  01 


47  01 


3  29 


19  07 


22  80 


44  79 


At  1  cent  per  pound,  the  yield  of  the  fifteen  cows,  producing  more 
than  6,000  pounds  of  milk,  is  sufficient  to  pay  for  their  food  and 
$27.35,  besides  manure,  while  the  average  yield  of  the  seven  cows, 
producing  less  than  6,000  pounds  of  milk,  is  suflBcient  to  pay  for 
their  food  and  only  $3.29,  besides  manure ;  a  difference  of  $24.06  in 
favor  of  the  better  cows.  At  3  cents  per  quart,  the  returns  from  the 
cows  yielding  over  6,000  pounds  of  milk,  over  cost  of  food,  are  in- 
[^reased  to  $55.35,  while  for  the  cows  yielding  less  than  6,000  pounds 
they  are  increased  to  $22.20,  or  less  than  one-half  of  those  of  the 
[)etter  cows  at  1  cent  per  pound. 

The  facts  brought  out  by  this  study  indicate  that  but  little  profit 
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can  be  derived  from  a  cow  that  does  not  produce  5,000  pounds  of  milk 

per  year,  particularly  if  the  milk  is  sold  at  the  low  price  of  1  cent  per 

pound.     No  stronger  argument  is  needed  in  favor  of  the  necessiij 

of  testing  the  animals,  and  thus  learning  their  exact  value,  than  L* 

afforded  by  the  above  records. 

When  butter  is  made,  practically  all  the  fertilizing  elements  in 

the  whole  milk  remain  upon  the  farm,  and  these,  together  with  the 

feeding  value  of  the  skim-milk,  which  is  estimated  by  careful  dealer:? 

to  be  20  cents  per  hundred,  is  an  offset  against  the  extra  labor  in 

making  butter. 

90ota.l1)w  Foods.     GftlnoyerBni 

Avenge  valae  of  product  of  the 

16  C0W8,  yielding  over  800  Ibe. 

of  hotter $72  06  $47  01  $25  05 

Average  value  of  product  of  the 

6  cows,  yielding  lees  than  300 

Ihe.  of  batter 48  86  47  01  1  85 

Value  of  product  of  average  cow..         66  67  47  01  18  06 

The  tabulation  shows  that  the  sixteen  cows,  yielding  over  300 
pounds  of  butter,  paid  for  their  food  and  $25.05  in  addition  to  skim- 
milk  and  manure,  while  the  manure  and  skim-milk  of  the  six  cows, 
yielding  less  than  300  pounds  of  butter,  represent  the  pay  received  ios 
their  care  and  the  labor  of  making  the  butter,  with  $1.85  additiooiL 
The  facts  brought  out  by  the  above  records  indicate  that  there  is  but 
little  profit  from  a  cow  that  does  not  produce  200  pounds  of  butter 
per  year,  and  point  to  the  necessity  of  a  careful  selection  of  cows  for 
the  butter  dairy. 

Awenice  AnmljMmm  of  Herd  Milk. 

It  was  desired  at  the  outset  to  build  up  a  herd  that  would  product 
milk  containing  at  least  4  per  cent  of  butter  fat.  The  average  per 
cent,  in  the  herd  milk  has  exceeded  this  amount  each  year,  as  shown 
by  the  following : 

1897 4.26  per  oaat  fet 

1898 4.44      «         • 

1899 4.60      «         • 

1900 4.67      «         - 

1901 • 4.88      - 

1902. C89      « 
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WMtM  la  Haadliac  Mtd  DeliT^rj. 

A  careful  record  has  been  kept  of  the  amount  of  milk  wasted  in 
handling,  cooling  and  delivering.  The  waste  during  the  past  six  years 
is  shown  in  the  following  tabulation : 

Waste  in  Hand- 
ling, Cooling  and  Waste  In  DeUv- 

Bottling.  ery  or  Dippage.        T6tal  Waste, 
percent.  percent  0  percent. 

1897 6.7  6.1  10.8 

1898 44  4.9  9.3 

1899., 4.8  2.0  6.0 

1900.. 4.7  1.7  6.4 

1901 3.8  1.7  6.6 

1902.. 8  1.2  2.0 

During  the  years  1897  and  1898  about  50  per  cent,  of  the  milk 
was  bottled,  so  that  the  actual  loss  due  to  dippage  was  practically 
10  per  cent  For  the  past  four  years  the  proportion  of  milk  delivered 
in  bottles  has  been  gradually  increased  and  the  waste  this  year  was 
reduced  to  1.3  per  cent.  While  the  use  of  bottles  increases  the  expense 
of  delivery,  due  to  extra  weight  on  the  wagon,  the  extra  work  of 
cleaning  and  the  breakage  and  loss  of  bottles,  which  amounted  to  10 
cents  per  day  per  hundred  bottles,  the  decrease  in  waste,  greater  clean- 
liness and  better  condition  of  the  milk  when  delivered,  has  more  than 
offset  this  extra  cost.  The  tabulation  also  shows  that  there  has  been 
a  decrease  from  year  to  year  in  the  percentage  of  waste  in  handling, 
cooling  and  bottling.  This  is  due  largely  to  improved  apparatus  and 
greater  care  in  handling  the  product. 
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DESCRIPTION  OF  FRONTISPIECE. 


Most  of  the  diatoms  here  figured  have  not  been  identified,  and  so  only  a  few 
will  be  named.  The  dark  parts  in  the  protoplasmic  contents  are  "chromato- 
phores,*'  usually  of  a  yellowish  color ;   the  clear  spaces  are  vacuoles. 

Figures  1,  6,  8.  11,  14,  16,  21,  22,  25  are  Navicula, 

Figures  4,  10  are  Amphiprora;  9,  Cymhella. 

Figures  12,  13,  15,  23  are  Co8cinodi90us  species. 

Figures  26,  27  are  Nitschias. 

Figures  29,  32  are  Cocconeis  or  Nctvicula. 

Figure    30,  i^urirella. 

Figures  18,  24  are  Pleuroaigma. 

Figure    35  is  Melosira  nummuloidea. 

Figure    33,  probably  Diaioma, 

In  figures  24  and  28,  where  two  views  of  the  same  diatom  are  given,  a  is 
the  side  view,  h  the  front  view.  24b  is  drawn  to  smaller  scale  than  24a.  In 
figure  28a,  the  dotted  line  is  the  outline  of  the  same  frustrule  when  the  bottom 
edge  is  raised  a  little. 

(381) 
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PART  I. 


EXPERIMENTAL  STUDIES  IN  OYSTER  PROPAGATION^ 

1902. 

EAULY  DEVELOPMENT   OF  THE   OYSTER   EMBEYO. 

See.  1.    Imtrocliiotorjr* 

The  reader  of  this  report  who  is  unfamiliar  with  the  problems^ 
involved  in  oyster  culture  may,  by  a  few  introductory  sentences^ 
be  enabled  to  comprehend  the  particular  objects  of  these  researches, 
for  which  the  State  of  New  Jersey,  in  1901,  authorized  the  annual 
expenditure  of  the  sum  of  $200.  The  appropriation  therefor  has  been 
successively  granted  by  legislative  enactment  for  the  seasons  of  1901 
and  1902. 

Oysters,  like  all  living  productions,  are  originated  through  the 
natural  reproductive  processes,  and  occur  in  the  state  of  nature  on 
reefs,  along  certain  parts  of  the  seashores,  known  as  "natural  oyster 
beds.^'  Each  oyster  is  at  first  a  very  minute  egg,  of  which  the  parent 
oyster  "spawns  out" — i.  e.,  ejects — millions  every  summer.  These 
eggs  rapidly  develop  into  small,  free-swimming  oyster  fry,  that  in  a 
few  days  are  provided  with  a  bivalved  shell;  and  then  they  settle- 
down  on  a  clean  surface,  of  a  shell  or  stone,  etc.,  to  which  they  become 
attached  by  the  left  side. 

The  oyster  secures  its  food  by  means  of  "ciliary  action" — i.  e.,  the 
surface  of  the  oyster's  gills  are  covered  with  very  small  cilia,  that  are 
shaped  like  hairs,  and  which  twirl  around  in  the  water  and  draw  a 
current  through  the  pores  of  the  gills.  The  very  small  organisms 
contained  in  the  water  become  entangled  in  a  layer  of  slime  which 
covers  the  gills;  this  slime  is  dragged  towards  the  mouth  and  into- 
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the  stomach,  also  by  ciliary  action.  Thus  feeding,  the  little  oyster 
grows,  in  the  course  of  three  to  five  years,  to  a  marketable  size. 

But,  on  a  natural  bed,  the  oysters  are  crowded  together  and  become 
misshapen,  and,  owing  to  competition,  are  poor  and  ill-fiavored. 
Therefore,  the  oystermen  secure  these  oysters,  knocking  the  clustere 
apart  and  then  transplant  the  individuals  (called  "seed"  oysters)  to 
areas  called  "oyster  lots"  or  "oyster  farms,"  where  each  oyster  is  given 
plenty  of  room  and  opportunity  to  grow  faster  and  so  to  attain  a  better 
flavor  than  was  possible  on  the  natural  bed. 

It  came  to  pass  that  the  demand  for  "seed  oysters'*  was  so  great 
that  the  amount  securable  from  the  natural  beds  has  been  inade- 
quate to  the  needs  of  the  oyster  planters.  Therefore,  some  of  these 
planters  have  placed  shells  on  their  farms,  together  with  a  few  spawn- 
ing oysters,  and  so  started  an  artificial  oyster  bed,  raising  seed  of 
their  own.  Such  beds  are  at  first  claimed  to  be  natural  beds  by  thoee 
who  take  seed  oysters,  and  are  regarded  by  them  as  free  to  all;  they 
take  such  seed  (belonging  to  the  planters  by  right  of  the  labor  ex- 
pended) and  actually  sell  to  the  planters  their  own  property.  Gradu- 
ally, however,  through  laws  enacted  and  new  police  regulations,  pn^ 
erty  rights  in  such  private  beds  become  more  secure. 

One  reason  why  natural  beds  fail  to  furnish  suflScient  seed  oysters 
is  because,  after  many  seasons'  persistent  tonging,  the  shells  vhiA 
the  young  oysters  need  for  attachment  are  carried  off  with  the 
seed.  As  natural  beds  are  regarded  as  public  property,  no  privite 
efforts  are  made  to  plant  shells  on  such  beds  to  keep  up  its  produc- 
tiveness. So  the  State  of  New  Jersey  annually  expends  thousands 
of  dollars  planting  shells  on  some  of  its  natural  oyster  beds,  that  ti» 
planters  may  have  oyster  seed.  But  even  with  such  aid  tiiere  is  t 
scarcity  of  seed.  Planters  find  that  there  are  many  areas  where  oysters 
may  be  grown  and  fattened  for  market  where  they  neverthel^s  fail 
to  secure  seed  by  planting  shells.  In  fact,  the  areas  where  (with  onr 
present  knowledge)  we  can  secure  seed  oysters  by  planting  shells  are 
quite  limited.  Those  areas  that  were  once  natural  beds,  but  haw 
become  depleted  so  as  no  longer  to  be  profitable  to  work,  except  in  s 
very  small  way,  can  be  readily  restored  to  great  productivenes  by 
"shelling."  Were  all  such  areas  "shelled"  at  State  expense  there 
would  be  seed  enough,  but  at  a  very  great  public  cost;  and  it  skibs 
just  to  believe  that  it  were  better  for  private  enterprise  to  develop 
such  areas.    Yet,  when  private  enterprise  does  restore  such  areas,  they 
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are  still  generally  regarded  as  "natural  ground,"  in  which  there  can 
be  no  "private  property  rights."  Hence,  owing  to  lack  of  proper  pro- 
tection, many  areas  that  would  yield  seed  oysters  lie  idle,  while  the 
planter  meets  with  but  indiflferent  success  or  even  failure  in  shelling 
the  ground  which  he  owns.  Even  on  the  best  natural  beds  there  is 
great  fluctuation  in  the  amount  of  oyster  "spat"  that  "sets"  from 
season  to  season. 

Now,  nobody  is  able  to  tell  what  causes  such  fluctuation,  and  so 
nobody  can  tell  whether  or  not  the  oyster-seed  production  could  be 
made  a  sure  thing.  It  is  therefore  eminently  desirable  to  study  the 
naiure  of  oyster  propagation,  to  learn  the  laws  that  govern  oyster  de- 
velopment.   This  is  the  first  great  object  of  our  researches. 

Then  there  is  the  method  of  "claire  culture,"  so  successful  in  Europe. 
A  claire  is  a  pond  along  the  shore,  usually  artificially  constructed, 
which  is  carefully  tended  and  whose  water-supply  is  under  perfect 
control.  The  immense  acreage  of  salt  marsh  along  our  borders,  when 
properly  ditched,  offers  an  alluring  prospect  for  oyster  culture,  did  we 
but  know  just  how  to  provide  for  the  necessities  of  the  young  oysters. 
This  problem  calls  for  the  discovery  of  the  same  secrets  as  does  the 
general  question  above  stated ;  hence  the  development  of  claire  culture 
for  the  American  oyster  is  the  second  great  object  of  our  researches. 

As  these  ponds  would  be  under  absolute  control  and  private  owner- 
ship, it  becomes,  ultimately,  our  third  object  to  ascertain  how  to  rai^se 
oyster  seed  in  such  claires,  so  oyster-seed  production  would  be  a  private 
enterprise,  like  the  production  of  vegetable  seeds  on  land. 

All  these  questions  depend  for  their  solution  on  a  knowledge  of  the 
laws  of  oyster  development — i.  e,,  on  what  is  called,  in  biology,  by  the 
term  "ecology."  Oyster  ecology  is  our  study,  and  our  experiments 
are  directed  to  that  end  and  are  not  primarily  such  experiments  as  a 
practical  oysterman  would  make.  We  do,  indeed,  have  such  practical 
experiments  ultimately  in  mind.  They  are  the  application  of  the 
knowledge  gained  by  scientific  study,  and,  in  fact,  the  two  kinds  of 
researches  are  interwoven.  But  at  this  early  stage  of  the  study  the 
more  practical  side  is  kept  secondary. 

We  make  this  explanation  because,  previously,  experimenters  in 
America  have  actually  succeeded  in  raising  seed  oysters  in  claires  and 
have  announced  that  they  have  shown  that  seed  can  be  raised  in  this 
wuy;  so  it  only  remains  for  the  oystermen  to  go  ahead.  Unfortun- 
ately, oyster  seed  can  be  raised  in  such  claires  at  one  time  and  at 
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another  time  cannot ;  and  so  we  are  still  forced  back  to  the  original 
question — "what  are  the  ecological  laws  of  oyster  development?" 

We  know  very  well  that  we  cannot  expect  to  raise  oysters  in  glass 
tumblers,  under  the  conditions  obtaining  in  our  experiments.  These 
experiments  were  made  for  the  sake  of  ascertaining  why,  at  one  time, 
our  oyster  eggs  developed  shells,  and  not  at  all  times,  iindCT,  appar- 
ently, the  same  "unfavorable^^  conditions;  for,  undoubtedly,  a  crowd 
of  millions  of  oyster  fry  in  a  tumbler  of  sea  water  must  be  considered 
as  under  extremely  unfavorable  conditions.  Yet,  under  such  condi- 
tions, we  occasionally  secured  a  complete  development  of  the  fry  up 
to  the  "spaf  stage. 

Evidently,  it  is  needful  artifically  and  with  certainty  to  secure  an 
unlimited  amount  of  fry  in  the  shell  stage  before  we  can  prw^ 
to  study  the  conditions  of  spat  fixation.  Yet  just  here  we  have  ex- 
perienced some  puzzling  and  apparently  contradictory  results,  which 
we  discuss  in  a  later  part  of  this  report 

During  the  season  of  1901  only  one  of  our  batdies  of  oyster  fry 
reached  the  full  "shell  stage,^'  while  during  the  season  of  1902  this 
stage  was  reached  at  least  three  or  four  times  at  different  parts  of  the 
summer. 

These  advanced  fry  were  planted,  with  cultch,  in  a  tank  in  which. 
during  the  previous  season  (when  we  had  poorer  lots  of  fry),  a  few 
oysters  had  started  and  attained  some  growth;  yet  not  a  single  "sef 
was  secured  in  this  tank  during  the  past  season.  It  is  evident  thai 
this  result  is  not  to  be  called  a  "failure^'  from  an  experimental  aand- 
point,  because,  from  such  a  result,  we  may  make  the  positive  assertion 
that,  whatever  the  reason  for  such  a  "failure*^  may  be,  it  is  not  due 
to  any  lack  of  constitution  in  the  fry.  We  must  therefore  se^  for  ihe 
answer  n^xt  season  in  some  other  direction.  In  1901  this  answ^ 
could  not  have  been  given,  for  it  looked,  at  the  close  of  our  work  thai 
summer,  as  if  the  failure  to  raise  young  oysters  under  the  conditions 
obtaining  in  the  tank  was  primarily  due  to  lack  of  constitution  in 
the  oyster  fry. 

In  our  report  for  1901  we  paid  especial  attention  to  the  develop- 
mental phenomena  involved  in  the  fertilization  and  early  develc^ 
ment  of  the  egg.  Taking  up  the  history  from  this  point  during  1902, 
we  have  accordingly  studied  the  next  period  of  development,  vix.,  the 
early  development  of  the  oyster  embryo.  The  data  secured  under  this 
head  are  exhibited  on  Plates  I.,  II.  and  III. 
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^hese  phases  of  the  history,  being  more  complex  than  those  presented 
the  fertilization  of  the  egg,  and  also  less  familiar  to  the  investi- 
or,  have  not  been  so  satisfactorily  nor  so  completely  worked  out  as 
e  the  earlier  phases;  much  therefore  remains  for  future  studies 
complete.  The  thoroughness  of  these  studies  was  also  interfered 
h  by  various  incidental  investigations,  and  particularly  by  a  desire 
iscertain  whether  the  various  varieties  of  oysters  differed  in  their 
elopmental  viability. 
Ve  had  found,  at  the  close  of  the  previous  season's  work,  that  only 

lot  of  fertilized  eggs  developed  as  far  as  the  shell  stage.     We 
hed,  therefore,  to  ascertain  if  possible  why  the  other  experimental 

failed  to  complete  their  early  development.  It  seemed  to  us  that 
re  were  three  possible  causes  for  this  failure:  (1)  the  proper 
lety  of  oysters  was  not  used;  (2)  the  eggs  were  not  properly 
idled;  (3)  the  eggs  were  not  in  a  proper  stage  of  maturity. 
Hach  of  these  three  causes  was  tested  experimentally  duVing  the 
son  just  past,  and  while  the  data  secured  do  not  enable  up  to  give 
illy  satisf  actor}'  answer  to  these  questions,  yet  real  progress  has  been 
le  in  that  a  partial  answer  has  been  secured. 
•Mrst  of  all  we  found  that  native  seed  is  not  superior  in  develop- 
ital  vitality  to  oyster  seed  imported  from  distant  localities.  Con- 
•y  to  expectation,  southern  plants  were  found  to  equal  or  possibly 
exceed  native  seed  in  developmental  constitution.  We  found  that 
successful  viability  is  not  confined  to  any  one  variety  of  seed, 
^ext,  we  found  that  the  most  careful  handling  of  the  eggs  did  not 
n  to  secure  the  desired  viability  in  the  great  majority  of  the  ex- 
iments.  In  those  experiments  that  showed  the  desired  viability 
especial  care  was  taken. 

^hirdly,  we  worked  with  eggs  of  the  very  choicest  appearance,  and 
mature  as  possible,  using  both  those  that  were  just  about  to  be 
vmed  out  and  those  that  remained  after  the  oyster  had  begun 
wiling. 

Apparently,  as  a  result  of  careful  selection  in  this  regard,  we  ob- 
led  a  higher  percentage  of  viability  during  the  season  just  past 
Q  during  any  previous  season.  This  result  is  in  harmony  with  our 
damental  dictum,  viz.,  that  the  success  of  oyster  development  de- 
ds  on  the  inherent  vitality  of  the  eggs.  Nevertheless,  there  are 
le  puzzling  features  connected  with  the  results  of  our  experiments, 

it  seems  as  if  it  would  be  necessary  to  make  a  careful  study  of 

22 
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natural  spawning  on  natural  beds,  to  clear  up  these  maUers.  We  ^ 
not  know  that  when  an  oyster  spawns  naturally,  all  its  eggs  are  aiife 
to  develop  into  "sets"  in  even  the  most  favorable  situation.  Pobj* 
the  eggs  of  a  proportion  of  the  spawners  may  not  have  sufficient  via- 
bility. Why  is  there  so  great  a  variation  in  the  number  of  sefew- 
dueed  on  the  natural  beds  from  year  to  year  ? 

Captain  Joseph  K.  Ridgway,  of  Bamegat,  President  of  the  Ssk 
Oyster  and  Shell  Commission,  writes  me,  October  14th,  1902.  ;i 
follows : 

"There  was  but  a  light  set  of  spat  on  the  Cedar  Creek  beds  in  l^^ 
*  *  *  there  was  very  little  set  on  shells  in  any  part  of  'iuw^' 
bay  this  simmier.  Prices  are  at  least  twenty-five  per  cent  highff  liss 
last  year,  and  'plants'  are  hard  to  get.  ♦  ♦  ♦  It  sometimes  happas 
that  a  fair  set  will  adhere  to  shells  on  one  part  of  an  oystCT  lot  il! 
none  on  other  parts.  Why  this  is  so  we  cannot  tell.  We  li^  »^ 
could."  • 

George  A.  Mott,  of  Tuckerton,  Secretary  of  the  Commission,  ttc'-c 
me,  October  24th,  1902,  to  wit,  "The  catch  this  year  is  very  light  ci 
late.  We  had  a  fine  lot  of  plants  gathered  from  the  beds  at  the  u^^ 
of  Mullica  river." 

Watson  T.  Sooy,  of  Green  Bank,  wrote,  October  20th,  as  foUof:: 
"There  was  a  light  (late)  catch  on  all  shells  in  the  Mullica  river.  Ts 
first  I  examined  were  about  the  20th  of  September." 

We  may  make  guesses  at  the  cause  of  this  partial  failure  of  nittR  i 
provide  a  set  on  the  shells  placed  in  proper  position  by  man.  We  MJ 
say  there  was  a  lack  of  spa\*Tiing  oysters,  or  the  eggs  were  not  p^?- 
orly  matured,  or  the  shells  were  not  planted  at  the  right  timCj  or  t^ 
summer  was  too  dry  and  cool,  or  that  the  water  was  too  salt  or  i*^ 
fresh,  etc.,  etc.,  but  no  one  knows  anything  for  certain  about  it  s^' 
because  the  matter  has  never  been  the  subject  of  continuous,  sciffltife" 
inquiry. 

Yet  this  problem  miLst  be  solved  before  we  can  develop  a  good  sysfes 
of  artificial  oyster  propagation.  It  is  to  answer  such  a  questiMi  s; 
this  that  this  work  was  undertaken.  It  is  clear  that  it  is  a  matter^ 
quiring  time  and  patience  and  even  additional  experimental  workss. 

It  is  hoped  that  the  small  appropriation  authorized  by  the  Sus' 
will  be  continued  to  be  appropriated  as  long  as  the  experiments  si" 
thought  worthy  of  continuance.  Certainly  the  matter  should  be  t«r- 
oughly  investigated  and  not  abandoned  so  long  as  there  is  hope « 
ultimate  success  and  so  long  as  progi^ess  is  being  made  towards  ta 
wished-for  goal. 
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The  work  of  the  season  of  1902  began  a  week  earlier  and  contin- 
ued a  week  later  than  during  the  previous  season.  This  was  due 
to  the  fact  that  for  some  reason  the  oysters  matured  earlier  than 
usual  and  remained  in  a  spawny  condition  longer  than  usual.  The 
first  oysters  were  opened  June  12th  and  were  found  to  have  com- 
pleted spawning.  The  last  spawn  was  taken  September  3d.  Not  all 
the  time  intervening  between  these  dates  was  spent  at  the  Station. 
In  all,  the  investigator  passed  an  average  of  four  days  per  week  for 
ten  weeks  at  Mott  Station,  engaged  in  various  experiments  and  studies, 
bearing  on  the  problems  stated  in  our  introduction.  The.  results  are 
exhibited  in  the  text  and  plates  of  this  report.  These  results  may  be 
classified  under  the  following  heads:  (1)  Development  of  the  oyster 
embryo;  (2)  Oyster  food;  (3)  Comparative  viability  of  different 
kinds  of  oysters ;  (4)  Oyster  parasites;  (5)  Enemies  of  the  oyster  fry, 
and  other  incidental  experiments.  In  fact,  the  work  was  really  too 
varied  for  much  progress  to  be  made  in  any  one  direction.  Yet  such 
varied  general  surveys  are  necessary  to  aid  in  planning  future  work. 

Visits  were  made  to  Bamegat  for  the  first  two  weeks,  but  the  condi- 
tions here  being  quite  unfavorable  for  the  experiments,  we  thenceforth 
confined  our  attention  to  Mott  Station,  at  the  mouth  of  Stopwater 
Creek,  on  the  Great  Bay  meadows,  four  miles  south  of  Tuckerton,  at 
which  place  we  secured  as  fine  specimens  of  "spawny"  oysters  as  we 
ever  saw  for  the  longest  period  in  our  experience. 

The  successive  lots  of  oysters  opened  are  indicated  by  the  Roman 
numerals;  the  kind  of  oysters,  their  condition  and  history,  the  num- 
ber of  ripe  males  and  ripe  females  secured,  the  hours  and  dates 
when  they  were  opened,  are  indicated  in  the  first  of  the  following 
tables. 

The  next  table  indicates  by  Arabic  numerals  the  successive  lots  of 
>pawn  fertilized  and  started  on  the  developmental  path;  the  oyster 
lots  from  which  the  spawn  was  secured  and  the  date  and  hour  of  start- 
ng  the  experiments. 

The  third  table  shows  the  temperature  at  different  times  of  the  day, 
)n  important  days  of  the  investigation.  The  data  were  not  secured 
for  the  first  two  weeks,  owing  to  lack  of  thermometer,  later  secured. 

Next  follows  a  description  of  the  experiments  and  their  results. 
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D— oiiytl»m  of  tkm  EipsriMOBtfc 

June  12th,  Thursday. — In  houseboat  of  Captain  J.  K  Ridgw4T.it 
Harnegat.  Opened  (lots  L,  11.)  native  oysters  from  creek  and  fraa 
bay;  both  nearly  through  spawning;  the  former  most  advanced.  K^ 
t\ye  plants  from  East  river  (III.)  were  about  through  spawning. 

Experiment  1,  Spawn  lots  a  and  h  prepared  from  L  and  IL 

Experiment  2  was  prepared  next  morning  from  III. 

June  13th,  Friday  afternoon. — At  Mott  Station.  East  River  pknl 
(IV.)  nearly  spawned  out;  natives  (V.)  in  fair  spawning  condidoir 
Hog  Island  (southern)  plants  (VI.)  best  of  all. 

Experiment  S.  Spawn  lots  a,  h  and  c  were  prepared  from  IV«V, 
and  VL,  and  left  in  dishes  on  table. 

An  incursion  of  drumfish  had  invaded  the  planted  oyster-beds  d 
Tuckerton,  crushing  the  oysters  in  their  capacious  jaws  with  Hxn 
powerful  throat  grinders  and  threatening  the  total  destruction  of  ttl 
crop.  Finally,  the  planters  exploded  dynamite  in  the  water,  with  i^\ 
parent  success,  killing  great  numbers  of  the  fish  and  probably  sk- 
ceeded  in  frightening  the  rest  away,  but  not  until  after  a  large  pa- 
portion  of  the  planters  had  lost  their  entire  stock. 

June  17th,  Tuesday. — At  Bamegat;  found  spawn  lots  1  andScf 
})revious  Thurs<lay  decomposed.  Recent  heavy  rains  had  made  t 
water  of  the  creek  nearly  fresh.  This  water  was  still  quite  fre^  tiit 
following  Friday,  containing  only  half  a  per  cent,  of  salt 

The  native  creek  plants  (VII.)  and  from  bay  (VIII.)  hadbeealt't 
on  a  float,  where  they  had  felt  the  greatest  influence  of  the  fresh  w»t^f. 
The  eggs  were  decomposing  in  the  oysters  and  were  entirely  unfit  for 
use  in  VIII.  So  selected  some  creek  natives  that  had  not  been  n~ 
moved  from  the  bottom,  but  out  of  one  dozen  opened  we  found  oolj 
one  ripe  male  and  one  nearly  ripe  female. 

Experiments  Jf  and  5  were  prepared  from  VII.  and  IX.,  but  node 
velopment  followed.  This  was  due  either  to  the  effect  of  the  fre>3 
water  on  the  oysters  or  on  the  spawn,  probably  both  eauies  acting 
sueec*ssively. 

June  18th,  Wednesday. — At  Mott  Station  lively  embryos  were  foaud 
in  spawn  lots  3,  a,  h,  c,  but,  also,  there  was  an  extensive  developmea: 
of  infusors.  One  embryo  was  seen  in  lot  3c  (Hog  Island  plants)  tha: 
had  reached  the  shell  stage.  This  statement  does  not  mean  that  onlj 
one  such  embryo  was  present,  but  that,  oh  account  of  the  smallues? 
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of  the  fry,  a  high  magnification  was  necessary  to  examine  them,  and 
this  involves  a  correspondingly  restricted  field,  so  that  hundreds  of 
other  embryos  in  the  shell  stage  may  have  been  present,  but  escaped 
observation  by  not  being  included  in  the  few  drops  of  water  taken  for 
examination. 

Opened  lot  X.,  Hog  Island  plants,  from  the  pond;  found  three  ripe 
males  and  four  spawny  females ;  two  of  these  were  opened  an  hour  or 
two  before  the  others.    From  these  seven,  prepared  spawn  lot  6a. 

Lot  XI.  consisted  of  Hog  Island  plants,  from  the  pond;  one  male 
and  three  females.  Spawn  lot  66  prepared  from  these,  and  sperms 
from  lot  X.  also  added. 

Lot  XI^I.,  Elder  Creek  naturals  (with  least  spawn) ;  two  males  and 
six  females  chosen;  also  added  sperms  from  X.  and  XL,  to  make 
spawn  lot  6c, 

Experiment  6,  Pn^ared  from  X.,  XI.  and  XII.,  then  divided  the 
lot  into  six  portions. 

Experiment  7.  From  same  oysters  as  G,  making  separate  fertiliza- 
tion of  each  female,  with  mixed  sperms  of  all  the  males. 

Xext  morning,  Thursday,  June  19th. — All  lots  of  6  and  7  show 
good  swimming  embryos  except  7,  XII.c,  but  those  from  XI.  and  XII. 
were  weaker  than  in  X.  The  embr}'os  were  carefully  separated  from 
debris.  They  seem  to  be  attracted  to  the  illuminated  side  of  the 
tumblers,  ascending  to  the  surface  and  descending  in  columns,  as 
£ihown  on  Plate  IV. 

Cleaned  tank.  Weather  showery  and  becoming  warmer. 
June  20th,  I^Yiday  morning. — All  the  lots  of  Experiment  6,  now 
thirty-eight  hours  old,  were  in  shell  stage  and  swimming  on  the 
bottom.  They  were  planted  in  the  tank  with  cultch  of  various  sorts 
— wood,  stones,  shells.  l\iesday,  June  24th,  these  were  examined,  but 
showed  no  signs  of  a  "set." 

June  24th,  Tuesday. — Experiment  8,  From  XIII.  to  XYI.,  inclu- 
sive. Comparison  of  four  sorts  of  oysters.  Pond  (Hog  Island)  still 
ki*ep  up  their  reputation  as  superior,  yet  none  of  this  lot  reached  the 
.-shell  stage. 

June  25th,  Wednesday. — Mr.  W.  T.  Sooy  brought  natives  from 
Mullica  river  (lot  XVII.,  Expenment  0). 

Studied  rotation  of  the  swimming  fry  oi  Experiment  8,  sixteen  hours 
old.  Calling  the  broad  end  of  the  embryo  the  front,  where  the  polar 
globule  is  situated,  and  where  a  special  circle  of  long  cilia  is  first  de- 
veloped, and  the  hollow  side  the  belly,  as  seen  in  the  microscope,  the 
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embryo  swims  forward  and  at  the  same  time  turns  a  somersault  by 
throwing  the  head  down  and  posterior  end  up ;  also,  at  the  same  time, 
seen  from  behind,  it  turns  on  the  longitudinal  axis  in  same  direction 
as  the  hands  of  a  watch.  In  a  ^^ife-box"  the  fry  soon  use  up  all  the 
air,  and  then  those  next  an  air  bubble  rotate  on  the  longitudinal  axis 
only,  having  the  front  against  the  bubble.  Those  at  a  distance  from 
such  bubble  turn  on  the  horizontal  axis  only,  or  spin  round  in  a  circle. 
When  first  placed  in  the  life-box  the  normal  spiral  course  is  main- 
tained. 

Some  of  these  embryos  were  planted  in  the  tank  from  day  to  day. 
None  reached  the  shell  stage  by  Friday,  June  27th,  when  they  were 
seventy-five  hours  old. 

June  26th,  Thursday. — Windy,  heavy  rain  fell  last  night  Pertil- 
ixed  good  naturals  from  Elder  creek  that  had  been  on  float  in  Stop- 
water  creek,  and  secured  a  good  development  (Experiment  10). 
These  were  planted  in  tank  when  four  and  a  half  hours  old. 

June  27th. — Investigated  improved  ditching  machine  at  work  on 
marsh  owned  by  the  Sooys,  at  Chestnut  Point,  on  the  MuUica,  bdov 
the  bridge  from  New  Gretna.  Filtered  water  from  tank  and  fomid 
embryos  in  same  stage  as  those  lately  planted. 

July  8th,  Tuesday. — Found  the  best  embryos  in  the  flat  diAes  of 
lot  XIX.,  fertilized  by  Mr.  Mott  yesterday.  This  lot  gradually  died 
out  without  giving  furiJier  results  of  value. 

July  9th,  Wednesday. — Prepared  Experiment  12  from  creA  oysters 
(XX.).  These  had  partly  spawned  out;  the  eggs  in  such  individuals 
appear  pari;ly  decomposed.  It  seems  as  though  only  tiie  ^^  spawned 
out  first  are  good,  and  probably,  in  a  state  of  nature,  very  few  oystei? 
succeed  in  completely  emptying  their  generative  ducts.  The  e^  re- 
maining are  absorbed.  Specific  gravity  of  the  credc  water  was  1,01". 
This  was  maintained  nearly  steadily  throughout  the  season;  it  is  iko 
a  degree  of  saltness  quite  suitable  for  oyster  culture. 

Fry  of  Experiment  12  was  kept  in  dishes  floated  in  the  tank,  because 
of  the  high  air  temperature,  but  it  became  much  cooler  at  end  of  th^ 
week.  This  lot  became  invaded  by  infusors  and  the  fry  decompoeei 
but  not  until  they  had  begun  to  show  the  rudiments  of  the  shell  at 
f ori;y-three  hours. 

Experiment  IS.  Feriilized  the  eggs  of  five  female  clams  by  spenns 
from  nine  male  clams.  Clam  eggs  have  a  thick,  jeUy-libe  coating 
outside  a  thin,  firm  shell  that  rests  on  the  yolk.    No  special  micropjle 
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risible.  The  sperms  penetrated  the  outer  coat  readily  at  any  point. 
?mpty  shell  was  soon  covered  by  sperms.  This  experiment  re- 
d  in  a  lot  of  lively  embryos  in  three  and  a  half  hours,  but  the 
morning,  thirteen  hours  later,  they  had  all  died. 
ily  10th,  Thursday. — Opening  oysters  for  supper,  we  found  two 
itionally  spawny  oysters  (XXII.),  that  proved  to  be  one  of  each 
the  genital  ducts  showing  nicely  in  the  male.  Though  they  had 
opened,  they  were  placed  in  sea  water  over  night  and  subsequently 
if  erred  to  a  small  float  in  the  tank,  where  they  were  kept  several 
.  The  spawn  was  carefully  pressed  from  the  ducts  by  the  natural 
ings  and  not  cut  off,  as  in  our  previous  practice.  Thus  we  kept 
;ame  specimen,  taJring  spawn  from  day  to  day,  but  even  at  the 
taking  of  spawn  the  eggs  had  decomposed  in  part.  Four  subse- 
t  lots  of  oysters  opened  were  treated  in  a  similar  manner,  soaking 
:ed"  in  sea  water. 

rperiment  H  was  prepared  from  XXII.,  that  had  soaked  all  night 
a  water.  The  dishes  were  floated  in  the  tank  to  keep  from  becom- 
excessively  hot;  the  water  in  the  tank  rarely  rising  above  82''  F. 
few  hours  we  had  a  fine-looking  lot  of  embryos,  but  by  next  day 
ing,  when  only  thirty-one  hours  old,  they  were  about  all  dead,  as 
those  in  lot  12. 

ily  11th,  Friday. — Saw  dredge  work  at  Chestnut  Point.  The  water 
le  Mullica  was  practically  fresh.  The  shells  in  the  cove  bore  dead 
i'*  of  last  season,  but  none  of  the  present  season. 
rperiment  15.  Prepared  from  the  oysters  (XXII.)  soaked  forty- 
t  hours.  Floated  the  dishes  over  night  and  found  nice-looking 
nos  next  morning,  July  12th.  These  were  planted  in  the  tank,, 
came  to  nothing. 

his  experiment  shows  that  rather  rough  handling  of  oysters  will 
prevent  early  development  from  occurring,  although  even  a  slight 
unt  of  unnatural  treatment  of  oysters  will  prevent  the  eggs  fronn 
loping  in  the  later  stages. 

ily  15th,  Tuesday. — Following  a  very  hot  day.  Oysters  (XXIV.) 
on  the  bank  at  the  creek  and  exposed  to  the  sun  at  low  tide;  proved 
of  spawn,  whereas  eastern  seed,  submerged,  was  entirely  spawned 

xperiment  16.  Prepared  from  XXIV.  Part  planted  at  fourteen 
rs;  mostly  dead  at  thirty-nine  hours.  A  few  live  eighty-six  hours,, 
not  yet  in  shell  stage. 
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Experiment  17.  Fertilization  of  clams;  no  succe^.  Tonperato^ 
of  water  in  creek  76° ;  in  tank,  72°. 

July  16th. — Studied  contents  of  the  gray  ooze  which  covers  tb? 
black  mud.  The  gray  coating  consists  of  living  organisms,  largfej 
diatoms,  the  main  food  of  the  oyster.  The  deeper  and  darber  mm 
contains  the  skeletons  of  diatoms,  grains  of  sand,  carbonized  relics  i 
cellulose  walls,  dead  and  living  bacteria,  etc. 

Oysters  XXIV.  were  left  attached  to  their  right  valves,  coTeredb; 
the  left  valves  and  placed  in  the  tank.  This  treatment  so  distnrw^ 
their  functions  that,  whereas  the  ciliary  action  had  accumulated  'm 
of  food-laden  slime,  this  had  failed  to  reach  the  mouth,  but  washeapei 
up  in  various  places  on  the  body. 

The  water  in  the  tank  was  76°  F.,  two  degrees  cooler  than  on^i^. 
in  the  creek,  and  four  degrees  cooler  than  the  air. 

July  17th. — Experiment  18,  Prepared  from  XXIV.,  soaked  neaii; 
^wo  days,  and  XX\^.,  soaked  nearly  one  day,  naked,  in  sea  water,  u 
determine  whether  eggs  and  sperms,  after  such  soaking,  unite  at  occr. 
or  still  retain  the  latent  period  of  ten  minutes  (found  last  vear  ir 
fresh  spawn),  but  the  experiment  did  not  prove  very  satisfacu^c^ 
conclusive.  An  earlier  experiment  with  spawn  from  fresh  orstei^ 
seemed  to  show  that  when  the  spawn  is  expressed  and  then  soaked  ttr 
minutes,  the  latent  period  disappears. 

Experiment  19.  Fertilized  spawn  lot  from  XXIV.  gives  a  fine .  ■' 
of  fry  next  day  at  fifteen  hours,  but  at  thirt}'-nine  hours  it  was  d^ 
stroyed  by  infusorial  development. 

July  18th,  Frideiy.— Experiment  20.  Oysters  XXVII.,  natives  la-: 
mixed  from  Elder  creek,  that  had  lain  on  the  bank  of  Stopwatcr  creei. 
on  being  opened,  pre^nted  some  splendid-looking  specimens  of  spa^' 
oysters.    The  spawn  prepared  from  them  scarcely  developed. 

Experiment  21.  From  pond.  Hog  Island  (XXVIL),  freshly brou£t; 
in,  showed  a  fair  development  at  twenty  hours.  Planted  in  tank,b-t 
failed  to  become  spat. 

Expeiiment  22.  From  XXIV.,  soaked  seventy  hours;  after  siitee: 
hours  shows  many  infusors  and  a  few  fry. 

Lots  XXVII.  and  XXVIII.  were  put  naked  into  the  tank.  In  i^ 
old  lots  (XXIV.,  XXV.)  the  heart  had  ceased  to  beat. 

Studied  mode  in  which  Gammarus,  a  water  flea,  captun^  ox^'-^ 
spawn. 

July  19th. — Experiment  2S.  Only  two  oysters  in  the  four  loU?«»>- 
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in  the  tank  have  their  hearts  still  beating.  Spawn  was  taken  from 
jihers  and  fertilized  and  planted  at  once. 

ily  22d,  Tuesday.— Oyster  lot  XXIX.;  same  as  XXVIII.,  but  had 
left  since  the  18th  on  the  banks  of  the  creek,  where  they  were 
red  only  at  high  tides. 

vperiment  2Jt,  Used  Hog  Islands  (XXIX.)  and  natives  (XXX.) 
1  pond  left  on  creek  bank  since  last  week;  the  latter  appeared' 
?r  than  the  former,  but  the  former  came  out  ahead  in  the  devel- 
ent,  though  this  became  abortive,  in  both  cases,  before  the  close 
tie  week;  the  temperature  had  been  kept  fairly  level  by  floating 
dishes  in  the  tank.  This  lot  of  embryos  showed  a  peculiar  flagel- 
,  just  back  of  the  position  of  the  future  mouth,  not  noticed  in 
r  lots.  See  Figures  14,  15,  Plate  II.  The  beginning  of  a  shell 
noticed  after  forty-four  hours,  but  the  velar  disk  was  very  pe- 
ir  in  being  covered  by  a  transparent,  sheU-like  layer  and  lacking 
.  None  survived  beyond  the  end  of  the  week, 
aly  29th,  Hyie^eiy.— Experiment  25.  From  XXXI.  and  XXXII., 
Iving  one  native  female  and  four  Hog  Island  females;  one  native 
?  and  two  Hog  Island  males  fertilized  as  follows : 

a.  N.  female  by  N.  male. 
6.  N.  female  by  H.  L  males, 
e.  H.  I.  females  by  N.  male. 

d,  H.  I.  females  by  H.  L  males. 

e.  Separate  females  by  mixed  males. 

he  second  Hog  Island  female  was  the  only  one  with  fine  eggs ;  a 
better  than  d,  and  c  than  h,  thus  showing  advantages  of  crossing, 
t  of  these  fry  reached  the  shell  stage  at  sixty  hours  and  survived 
ghty-three  hours.  The  formation  of  the  shell  was  delayed,  though 
temperature  ran  uniformly,  nearly  80°.  Hence  the  lot  must  be 
idered  somewhat  abnormal. 

>me  of  the  lots,  at  forty-two  hours,  showed  the  embryos  fusing 
ther  by  twos  and  threes.    The  development  of  infusors  was  rapid. 

Studied  ciliary  movement. 
Q  August  1st,  Friday,  at  sixty-eight  hours,  the  spawn  was  thusi- 

a.  iDfnsoriated,  a  few  reach  shell  stage. 

h.  Very  few  left,  and  only  early  shell  stage  reached. 

e.  and  d,  many  lively,  bat  abnormal. 
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On  August  2d,  Saturday,  at  eighty-three  hours,  the  Hog  Igland  fe- 
male, by  native  male,  best  of  the  four  lots,  but  shell  stage  not  prop- 
erly developed.  A  few  in  shell  stage  in  native  female  by  Hog  Isluii 
female,  but  not  fairly  successful. 

August  5th,  Tuesday. — Found  that  the  oysters  on  the  creek  baiii.< 
very  "spawny^^  last  week  had  emptied  themselves. 

Experiment  26.  From  oysters  XXXIV.,  females  as  follows: 

a.  Pond  native,  eggs  granular,  little  spawn. 
h,  H.  I.  from  pond,  eggs  better,  more  spawn. 
0.  H^  I.  from  pond,  eggs  coarsely  granular,  still  more  spawn. 

d,  H.  I.  from  pond,  eggs  irregolar  and  sUghtlj  granalar,  most  spavii. 

e.  H.  I.  from  pond,  eggs  nearly  like  d, 
/.  H.  L  from  pond,  eggs  nearly  like  a. 

In  four  hours  the  embryos  were  rising,  making  a  fine  show  in  t.  e 
and  especially  h;  poor  in  others.  Added  rainwater  at  night  to  conniei- 
balance  evaporation.  At  forty-six  hours  no  sign  of  a  shell,  eic^pt  in 
few  accidentally  introduced  into  the  tumblers  containing  diatoms,  fc: 
study.    Fry  survived  until  end  of  week,  when  they  were  planted. 

August  26th,  Tuesday. — Experiment  27.  With  XXXY.  vii 
XXXVI.,  as  follows: 

a.  N.  females  by  mixed  sperms. 

&.  N.  female  bj  H.  I.  male,  poor  results. 

c  N.  female  by  N.  male,  good  result. 

d  H  I.  female  by  mixed  sperms. 

e.  N.  female  by  H.  I.  male. 

/.  H.  I.  female  by  N.  sperms,  best  results. 

Good  development;  embryos  streaming  at  fourteen  hom^;  plinied 
half  of  fry.  Rest  failed  to  reach  shell  stage  and  were  decomposed  bj 
end  of  week. 

September  2d.  —  Pond  natives  in  basket  on  creek  bank  abom 
spawned  out.  New  lot  of  oysters  from  pond  also  well  adTanced,  be: 
secured  some  spawn  for  Experiments  28  and  29  and  repeated  next 
morning.  These  lots  were  prepared  for  staining.  Tried  borai  car- 
mine, picrolithium  carmine  and  Bohmer's  Hsematoiylin;  the  las 
gave  the  best  results. 

Spent  rest  of  week  in  arranging  a  new  kind  of  filter  gate,  \fi  be  tried 
the  season  of  1903. 
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8*e.  3*    9iM«Mioa  of  8p»olal  Vmmtav—  and  of  tko  IU«stimtloBfl  oa 
Plato*    I.  to  VI.  amd   Froatispioeo. 

THE  EARLY  DEVELOPMENT  OF  THE  OYSTER  EMBRYO.     PLATES  I.  TO  III. 

The  figures  were  drawn,  in  nearly  all  cases,  from  the  living  speci- 
mens, by  the  aid  of  a  camera  lucida.  These  sketches  were  enlarged 
by  pantagraph  and  have  been  again  reduced  by  the  electrotyper.  With 
two  or  three  exceptions,  the  figures  represent  the  unmodified  original 
drawings.  The  exceptions  were  made  up  from  features  in  two  or 
three  separate  studies.  I  found  it  unexpectedly  difficult  to  inierpret 
the  images  shown  in  the  microscope;  large  special  yolk  grains  make 
more  show  than  some  transparent,  yet  significant  structures.  The 
most  difficulty  encountered  concerned  the  normality  of  the  develop- 
ment. 

Again  and  again  did  we  keep  oyster  embryos  for  more  than  three 
days,  in  which  the  shell  stage  failed  of  development,  but  the  embryos 
underwent  successive  changes,  that  were  of  teratological  nature,  or 
were  features  of  degradation. 

So  far  as  our  experience  went,  under  temperatures  that  hovered  near 
80°  F.,  we  may,  I  think,  safely  conclude  that  if  a  lot  of  spawn  fails  to 
reach  the  shell  stage  hy  the  close  of  the  second  day,  it  will  prove  to  be 
an  abnormal  development. 

This  is  an  important  conclusion  and  is  a  completely  revolutionary 
revelation  to  our  ideas  hitherto  held.  It  follows  that  many  of  the 
views  shown  of  embryos  are  more  or  less  departures  from  the  normal. 
Here  is  a  splendid  field  for  the  study  of  experimental  teratology. 

Of  course  it  becomes  necessary  to  ascertain  exactly  what  a  normal 
development  is,  if  we  are  to  make  any  good  progress  in  the  study  of 
the  ecology  of  oyster  development. 

The  figures  on  Plate  I.  follow  exactly  in  serial  order  the  last  figures 
of  the  last  plate  (VIII.)  of  our  last  previous  report  (1901). 

Figure  1  shows  the  embryo  at  four  hours  in  optical  section,  front 
to  back  view.  At  the  lower  pole  are  situated  two  large,  yolk-laden  cells 
(macromeres)  that  are  surrounded  or  capped  by  a  layer  of  smaU  cells 
(micromeres).  A  narrow  space  (s.c)  separates  the  two  sorts  of  cells. 
This  is  the  segmentation  cavity.  The  small  cells  are  known  as  "ecto- 
derm;" the  large  inner  ones  are  "endoderm." 

Figure  2  shows  the  same  embryo,  viewed  from  below.  The  part  of 
the  endoderm  left  uncovered  by  the  ectoderm  is  the  position  where 
will  appear  the  gastrula  mouth  (or  blastopore). 
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Figure  3  shows  the  top  view  of  the  same  embr}o  in  the  beginning? 
of  the  gastrula  stage,  at  five  hours,  seen  in  optical  section  from  abow 
or  below.  The  macromeres  have  split  up  into  quite  a  number  of  endo- 
derm  cells. 

Figure  4  shows  an  optical  section  of  the  gastrula,  viewed  from  in 
front.  The  posterior  portion  of  the  embryo  is  shown  in  projection 
shaded.  Just  in  front  of  this,  on  the  lower  part  of  the  figure,  it  will 
be  noticed  that  the  surface  bends  up  into  the  mass  of  endoderm  cells, 
forming  a  sort  of  recess,  pit  or  bay.  This  hollow  is  the  beginning  of 
the  gastrula  cavity,  which  will  eventually  become  transformed  into 
the  stomach. 

Figure  5. — Side  view  of  an  embr}'o  in  the  same  stage  as  Figure  4- 
The  polar  globules  (p.^.)  are  seen  in  place;  the  pot^ition  of  the  gastrula 
invagination  is  indicated;  the  broad  end  (vertically  measured)  is  the 
future  front  end  of  the  oyster  and  faces  to  the  left;  the  poeterior  end 
is  actually  wider  (though  narrower  vertically)  than  the  front  end- 
The  gastrula  at  this  stage  is  somewhat  depressed  as  a  whole. 

Figure  6. — The  gastrula  stage  completed  at  ten  hours.  The  ecto- 
derm, the  endoderm  and  thejgastrula  cavity,  or  stomach,  are  completed 
The  gastrula  mouth  (6)  is  now  open.    It  soon  closes  up. 

Figure  7. — Side  view  of  a  slightly  older  embryo  at  the  time  it  begins 
to  swim,  about  twelve  hours  after  fertilization.  At  the  front  end  a 
circle  of  cilia  has  formed,  surrounding  the  polar  globules,  which,  by 
the  superior  development  in  the  upper  part,  just  behind,  have  been 
pushed  more  to  the  front.  These  cilia  become  quite  long,  and  by  their 
movement  the  embryo  spins  round  in  the  direction  indicated  by  the 
arrows.  The  cilia,  of  course,  strike  the  water  most  forcibly  in  the 
opposite  directiop.  The  arrow  in  front  of  the  figure  indicates  rota- 
tion of  the  embryo  about  a  transverse  axis  (one  perpendicular  to  the 
plane  of  the  page).  The  other  arrow  indicates  rotation  about  the 
longitudinal  axis.  Soon  the  entire  body  becomes  covered  by  a  devel- 
opment of  shorter  and  smaller  cilia.  The  gastrula  mouth  has  cl<^ 
at  5,  where  the  shell  will  first  appear,  while  at  m,  on  the  apparent 
back  of  the  embryo,  is  a  depression  marking  the  position  of  the  future 
mouth.  Hence,  what  we  have  hitherto  represented  as  the  back  of  the 
embrj'o  is  henceforth  to  be  kno\^Ti  as  the  belly,  and  the  subsequent 
figures  are  placed  with  the  mouth  (or  ventral  side)  lowermost.  If 
Figure  7  be  rotated  so  as  to  bring  m  on  the  lower  side,  the  anterior 
circle  of  cilia  will  point  to  the  right,  as  in  Figure  11.  In  Figure 
8  this  circle  is  shown  on  the  left  end,  but  that  is  because  we  are 
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viewing  the  embryo  from  the  side  •opposite  to  that  shown  in  7. 
As  seen  in  the  microscope,  7  is  viewed  from  the  right  side,  8  from  the 
left  side,  and,  in  general,  all  the  figures  with  these  long  cilia  (known 
as  velar  cilia)  on  the  left  end  of  the  figure  are  left  side  views;  those 
with  the  velum  pointing  to  the  right  (when  the  belly  is  downward) 
are  right  side  views.  But  it  must  be  remembered  that  the  apparent 
right  side,  seen  in  a  compound  microscope,  is  really  the  left  side, 
because  the  lenses  in  this  instrument  invert  the  images  of  objects. 
To  avoid  confusion,  we  treat  these  images  as  real  and  ignore  the  fact 
of  the  inversion. 

Figure  8. — Embryo  at  twenty-three  hours,  viewed  from  the  left 
side.  The  segmentation  cavity,  which  is  a  sort  of  body  cavity,  is 
shown;  also  the  stomach  («<),  the  beginning  of  the  intestine  ( ?),  at 
t,  and  of  the  "liver,"  which  is  a  bud  from  the  stomach,  at  L 

Figure  9. — From  the  right  side,  a  specimen  at  sixty-eight  hours,  in 
a  greatly  retarded  condition  of  development  and  partly  abnormal.  It 
shows  the  "shell  gland"  at  sg. 

Figure  10. — From  the  left  side,  at  thirty-seven  hours.  At  m  is 
apparently  forming  a  mouth,  leading  by  a  gullet  to  the  stomach. 

Figures  11  and  12  show  the  presence  of  special  patches  of  long 
cilia  at  c, 

Plate  II. — Figures  13  and  14  are  embryos  at  twenty-three  and  forty 
hours,  respectively.  The  latter  is  belated  and  probably  abnormal. 
The  velar  disk  (v)  is  covered  by  a  shell-like  membrane  and  lacks 
cilia;  at  /  is  a  peculiar  flagellum  (also  shown  in  Figure  16)  in  place 
of  a  mouth.* 

Figure  15  is  a  view  of  an  abnormal  embryo  from  below,  somewhat 
obliquely,  to  show  the  graduation  of  the  long  velar  cilia  into  the 
medium-length  ventral  cilia.    This  embryo  lacked  cilia  elsewhere. 

Figure  17  is  a  view  of  an  embryo  from  above,  at  about  forty  hours, 
somewhat  abnormal.    The  shell  gland  lies  transversly  across  the  back. 

Figure  18. — ^At  thirty-seven  hours;  shows  the  disappearance  of 
cilia  in  the  dorsal  region,  where  the  shell  will  form. 

Figures  19  and  20  show  the  beginning  of  the  shell  at  sh,  at  the 
beginning  of  the  second  day  of  development. 

Plate  III. — Figure  21.  An  embryo,  from  the  right,  at  forty  hours, 
showing  the  marked  development  of  the  shell  valves,  the  protruding 

*  It  is  joit  possible  that  this  flagellum  represents  fused  velar  cilia,  and  the  velar 
lisk  is  the  shell  area,  but  the  position  of  the  shell  gland  seems  to  militate  against 
Rich  a  view. 
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vjelum  and  the  peculiar  swelling  on  the  posterior  half  of  the  doral 
part  of  the  right  valve  (same  on  left,  not  visible,  because  hidden). 

Figure  22. — View  of  embryo  at  forty  hours,  obliquely  from  abov«, 
to  show  at  h  the  hinge  area ;  very  short  at  the  early  stage. 

Figure  23. — ^View  of  embryo  at  forty  hours,  directly  fnnn  above. 

Figure  24. — Same  embryo  as  in  Figure  23,  from  right  side. 

Figure  25. — Same  embryo,  from  left  side,  and  viewed  partly  from 
in  front  and  below;  at  m  is  shown  the  mouth,  just  back  of  the  vdm 
(The  presence  of  the  velum  in  these  larvae  causes  them  to  be  knoin 
as  veligere.)  Note  the  short  cilia  on  the  edge  of  the  mantle,  not  Iviug 
against  the  right  valve;  also  the  posterior  bulging  seen  on  the  left 
valve ;  that  on  the  other  valve  hidden  from  view. 

Figure  26. — ^View  of  a  slightly  more  advanced  veliger  than  in  Fk- 
ure  25;  the  first  gills  (  ?),  perhaps,  are  visible  at  g.  Xote  the  pres- 
ence of  the  polar  globules  on  the  velar  disk,  even  at  this  late  stage- 
forty-eight  hours. 

Figure  27. — A  veliger  supposed  to  be  sixty-eight  hours  old,  bm 
degenerating. 

Figure  28. — A  veliger  thirty  hours  old,  viewed  from  below. 

Figure  29. — The  same  from  left  side. 


ENEMIES  OF   OYSTER  FRY.      PLATE   IV. 

Plate  IV.  shows,  in  the  first  six  figures,  some  of  the  infusors  that 
develop  rapidly  in  the  glasses  in  hot  weather  and  which  feed  on  the 
embryos. 

Figures  1  and  5  are  probably  the  same  species  of  inf  usor  magnifei 
three  hundred  times. 

Figure  3  is  probably  a  young  form  of  Figure  2 ;  probably  amp^i- 
leptus;  compare  Litonotits;  cv — contractile  vacuole,  n — ^nucleus,  m — 
mouth. 

Figure  4  (a,  b,  c). — ^Three  views  of  an  inf  usor,  not  identified. 

Figure  6. — A  remarkable  animalcule,  with  spiral,  ciliated  ridges  €m 
its  body  and  a  beak  surrounded  by  a  circle  of  specially  developed, 
grasping  cilia.  In  a  the  front  of  the  body  is  shown  extended  and  the 
cilia  twirling.  In  6  the  head  is  retracted  and  the  cilia  are  gnsping 
(only  the  two  side  cilia  are  shown).  The  entire  circle  "grasps"  at 
once  and  at  frequent  intervals. 
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Figure  7. — A  tumbler  of  oyster  spawn,  after  the  fry  becomes  free, 
swimming,  but  before  the  shell  is  developed.  Note  how  the  fry  rises 
to  the  top  of  the  water,  through  which  they  are  nearly  evenly  dis- 
tribuited,  but  that  then  they  at  once  descend  to  the  very  bottom  in 
peculiar  columns.  The  different  individuals  travel  at  different  speeds, 
and  so  there  accumulates  (at  different  levels)  a  mass  or  knot  on  the 
column,  which  drops  or  swims  faster  than  the  rest  of  the  column. 

Figures  8  and  9. — Oyster  fry  in  the  shell  stage,  thirty  and  forty 
hours  after  fertilization,  seen  from  below.  Figure  8  shows  the  an- 
terior adductor  muscle  (am) ;  also  the  hinge  line  (^),  now  quite  long, 
shining  through  the  semi-translucent  body. 


QBEOARINOU)   PARASITES   IN   OYSTERS.      PLATE   V. 

Plate  V. — Figures  1  and  2.  These  peculiar  parasites  develop  in  the 
reproductive  ducts,  and  quite  a  proportion  of  oysters  (about  one  per- 
cent.) is  thus  afflicted.  They  are  but  little  larger  than  oyster  eggs 
and  about  as  numerous,  so  that  the  oyster  looks  as  if  full  of  spawn. 
The  supposed  spawn  proves  to  be  Gregarine-like  organisms,  when 
viewed  microscopically.  They  develop  from  spores,  one  shown  at  8. 
A  little  later  they  appear  as  in  7,  then  as  in  5  and  6.  The  two  arms 
and  **head"  develop  as  shown  in  4,  1  and  9.  In  9  one  of  the  arms  is 
shown  in  an  extreme  length.  It  becomes  detached,  as  shown  in  2  and 
3.  Figure  10  is  an  enlarged  portion  of  one  of  the  arms.  It  is  sup- 
posed, these  arms,  when  detached,  may  develop  into  "nurses."  Figure 
11  shows  a  long,  much  larger  nurse,  filled  with  young.  Whether  this 
has  developed  from  an  arm  or  by  enlargement  of  a  form  like  2,  3,  we 
do  not  know.  Forms  2  and  3  are  developing  peculiar  cavities,  which 
may  well  be  brood-chambers  for  viviparously  developing  eggs  or  spores. 

Figure  12  (a  and  6). — ^Ventral  and  dorsal  views  of  a  very  common 
infusor  in  our  spawn  lots,  viz.,  Stylonychia  (sp.  ?).  This  infusor 
has  cilia  only  along  the  groove  leading  to  the  mouth.  It  has  peculiar 
posterior  spines  and  "crawling*'  or  "running**  or  "walking,"  claw- 
shaped  cilia  on  an  elevated  disc  on  the  ventral  side,  along  the  afore- 
iiaid  groove. 

Figure  13  is  probably  a  Euplotes,  a  near  relative  of  Stylonychia. 

Figures  14  to  19  are  unidentified  infusors,  common  in  our  oyster 
>xperiinents.     In  166  au  individual  is  shown  dividing  into  two  new 
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beings,  the  common  method  of  reproduction  among  unicellukr  or- 
ganisms. 

Plate  VI. — Figure  1.  Bacillariu  paradoxa,  a  wonderful  diatom, 
common  in  the  mud  of  oyster  beds.  These  organisms  are  plants,  ik 
cells  of  which  are  frequently  single,  but  are  also  as  frequently  united 
to  each  other  in  chains.  Each  cell  is  called  a  frustrule  and  has  a 
shell  of  glass,  pierced  by  rows  of  pores,  through  which  the  plant  re- 
ceives nourishment  and  through  which  it  in  some  mysterious  manner 
is  able  to  propel  itself  steadily  backwards  and  forwards.  B.  paradox 
differs  from  most  other  chains  of  diatom  cells,  in  that  while  the  fras- 
trules  adhere  to  each  other,  they  at  the  same  time  can  slide  or  travd 
lengthwise  upon  each  other;  thus  a  short  chain  can  lengthen  itself  and 
zigzag  about  in  a  way  that  must  be  seen  to  be  appreciated. 

Figures  2  and  4:,-^Nitschias,  also  diatoms;  at  5  are  two  sponge 
spicules ;  at  6  is  a  vibrio,  a  bacterium.  A  bacterial  filament  filled 
with  spores  is  shown  at  7.  Figure  8  shows  one  of  the  low  algae,  known 
as  oscillatoria.  This  is  able  to  bend  and  slide  along  slowly;  9  and 
10  are  also  low  forms  of  algne  present  in  the  mud,  on  which  tiie 
oyster  depends  so  much  for  food. 

Figure  11  is  a  house  made  of  cemented  grains  of  sand  and  is  occo- 
pied  by  a  rhizopod.  Rhizopods  are  unicellular  animals,  made  up  of 
protoplasm  in  its  simplest  form.  Such  protoplasm  can  flow  or  stretch 
out  into  long  projections,  called  pseudopods. 

Figure  12  is  a  homy  case  or  house  of  another  species  of  rhizopod, 
nearly  related  to  Difflugia, 

Figure  13  shows  six  successive  views  of  the  same  Amaba  (a  naked 
rhizopod).  This  species  forms  many  long  pseudopods,  that  are  con- 
stantly being  drawn  back  into  the  body  and  new  ones  formed  in  other 
parts  of  the  body. 

Figure  14  shows  the  outlines  of  another  species  of  Amaba  drawn 
every  few  seconds. 

Figure  15  is  a  rhizopod,  known  as  ActifWspkcBrium,  which  make? 
a  skeleton  of  radiating  spicules.  At  b  is  seen  two  individuals  uniting 
(conjugation),  though  it  may  be  tiiat  we  have  here  only  a  case  of  ooe 
individual  multiplying  or  reproducing  by  fission  (division.) 

Figure  16.  —  Euglena  viridis,  a  unicellular  animal  (Protoioan). 
showing  a  red  stigma  or  "eye"  at  e,,  a  gullet  at  g,,  a  flagellum  (lash)  at 
c,  used  as  an  organ  of  locomotion,  and  also  for  prehension  of  food 
At  cv  is  the  contractile  vacuole,  a  pulsating  sac,  used  for  excretoiy 
purposes. 
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Figure  17. — ^Another  Euglena,  shown  in  three  successive  phases  of 
motion.  This  travels  by  means  of  a  swelling  forming  at  the  front 
end,  which  travels  backward  like  a  wave,  and  so,  pushing  against  the 
water,  the  animal  is  shoved  forward. 

Figures  18,  19  and  20  are  three  other  specimens  of  flagellated 
Protozoa. 

Figure  21. — Two  infusors  in  conjugation.  It  is  is  usual  to  consider 
the  smaller  of  the  two  the  male,  the  larger  the  female.  They  are, 
therefore,  respectively,  the  spenn  and  egg  of  this  species  of  animal, 
which  remains  all  life  long  in  the  egg  stage,* or  rather,  it  segments 
(divides)  after  conjugation  (fertilization)  as  does  the  egg,  except 
the  cells  do  not  keep  together  in  one  body,  but  live  independently. 


POOD   OP   THE   OYSTER.      PRONTISPIECE. 

The  oyster  apparently  has  to  eat  all  the  small  organisms  that  are 
in  the  sea  water  and  that  become  entangled  in  the  slime  on  its  gills. 
Thus,  the  different  Protoza  we  have  shown  on  Plate  VI.  may  con- 
tribute to  this  end,  or,  at  any  rate,  they  were  found  in  the  material 
that  was  being  eaten  by  the  oysters.  Some  of  these  forms  retaliate 
by  eating  oyster  spawn.  About  four-fifths  of  the  food  of  the  oyster 
consists  of  diatoms.  The  forms  met  with  in  the  water  on  the  oyster- 
beds  are  shown  on  our  frontispiece  plate. 

The  shell  or  frustrule  of  diatoms  consists  of  two  glassy  valves  that 
fit  together  like  a  pill-box  and  its  cover.  The  top  and  bottom  views 
are  known  as  "side  views;"  the  side  is  called  the  "front"  of  the  frus- 
trule. 

When  diatoms  grow  their  protoplasm  presses  the  cover  valve  and 
the  box  bottom  apart;  at  the  same  time  a  girdle  is  produced  around 
the  line  of  union  of  the  two  valves,  which  holds  the  box  and  bottom 
together,  while  the  protoplasm  separates  into  two  masses,  one  in  the 
cover  valve  and  one  in  the  bottom  valve.  Then  the  mass  in  the  cover 
secretes  a  new  "bottom"  and  that  in  the  bottom  makes  a  new  cover, 
and  the  girdle  drops  away,  releasing  the  two  new-formed  diatom  cells. 
In  Figure  35  of  the  frontispiece  the  two  upper  diatoms  of  the  chain  of 
four  show  young  girdles,  while  the  parents  are  still  united  by  the  old 
girdle.  The  girdle  is  visible  only  in  a  "front"  view.  Single  diatoms 
usually  lie  on  their  "sides,"  but  when  produced  in  chains  they  show 
their  "front"  views. 


Digiti 


zed  by  Google 


PLATE  I. 


Digiti 


zed  by  Google 


EXPLANATION  OF  PLATE  1. 


THE  FORMATION  OF  THE  6ASTBULA. 


Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure  10. 

Figure  11. 

Figure  12. 


Oyster  larva,  from  front,  4  hours  old.    September  2d. 

Oyster  larva,  from  below. 

Oyster  larva,  5  hours  old,  optical  horizontal  section. 

Oyster  larva,  6  hours  old,  optical  transverse  section. 

Oyster  larva,  8  hours  old,  right  side. 

Oyster  gastrula,  10  hours  old,  optical  transverse  section. 

Oyster  gastrula,  12  hours  old,  from  right  side. 

Oyster  gastrula,  23  hours  old,  from  left  side.    July  30th. 

Abnormal  larva,  68  hours  old.    August  1st. 

Larva,  37  hours  old,  from  above.    August  29th. 

Abnormal  larva.    Same  age  and  date. 

Nearly  normal  larva,  from  left  side. 
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EXPLANATION  OF  PLATE  H. 

THE  ORIGIN   OF  THE   SHELL. 


Figure  13.  Oyster  veliger,  one  day  old.    July  30th. 

Figure  14.  Oyster  larva,  40  hours  old,  normal.    July  24th. 

Figure  15.  Another  abnormal  larva,  from  ventral  side. 

Figure  16.  An  abnormal  larva,  from  left  side. 

Figure  17.  An  abnormal  larva,  obliquely,  from  above.    July  24th. 

Figure  18.  A  nearly  normal  larva,  37  hours  old.    August  28th. 

Figure  19.  A  larva  about  37  hours  old,  from  right  side. 

Figure  20.  A  larva  about  37  hours  old,  from  left  side.    July  31st. 
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EXPLANATION  OF  PLATE  IIL 

COMPLETION   OF  THE  VELIOER. 


Fig^ure  21.  Oyster  fry,  40  hours  old,  seen  obliquely  from  right  side. 

Figure  22.  Oblique  dorsal  view  of  oyster  fry,  40  hours  old.    June  20th- 

Figure  23.  Dorsal  view  of  oyster  fry,  40  hours  old. 

Figure  24.  Oyster  fry,  same  stage  from  right  side. 

Figure  25.  Oyster  fry,  same  stage,  obliquely,  from  front,  left  side. 

Figure  26.  Oyster  fry  at  the  beginning  of  third  day. 

Figure  27.  An  older  oyster  larva,  degenerating.    August  Ist 

Figure  28.  Oyster  fry,  30  hours  old,  from  ventral  side. 

Figure  29.  Same  larva,  from  the  left  side.    August  6th. 
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EXPLANATION  OF  PLATE  IV. 


Fisiu'«   !•  Infusor  sp. 

Figures  2,  3.  Amphileptus  (?) 

Figure   4.  Unidentified  infusor. 

Figure   5.  Same  as  1. 

Figure   6.  Unidentified  animalcule. 

Figure    7.  Tumbler  of  oyster  fry,  one  day  old  ;  arrows  show  direction  of  travel" 

of  columns. 
Figure   8.  Ventral  view  of  oyster  fry,  nearly  two  days  old. 
Figure   9.  Oblique  ventral  view  of  oyster  fry,  nearly  two  days  old. 
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EXPLANATION  OF  PLATE  V. 

MICROSCOPIC  PARASITES   AND   ENEMIES  OF  OYSTERS. 


Figures  1  to  11.  Gregarinoid  parasites  of  oysters. 

Figure  12,  IStylonychia  sp. 

Figure  13.  Euplotes  (?) 

Figures  14  to  19.  Ciliated  infusoria. 

Figure  166.  Reproduction  by  fission. 
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EXPLANATION  OF  PLATE  VI. 

ORGANISMS  PRESENT  IN   OTSTER  FOOD.* 


Figure    1.  Bacillaria  paradowa. 

Figure   2.  Nitachia  sp. 

Figure  3.  Diatoma  (?). 

Figure   4.  Niischia  sp. 

Figure   5.  Sponge  spicules. 

Figure   6.  Vibrion. 

Figure    7.  Sporulating  hctoillua. 

Figure   8.  Unidentified  motile  alga. 

Figures  9,  10.  Alga  sp. 

Figure  11.  Arenaceous  rhizopod  (Difflugia), 

Figure  12.  Rhizopod,  with  siliceous  shell. 

Figure  13.  Amceba  proteu9. 

Figure  14.  Amtxha  sp. 

Figure  15.  Aciinospktprium, 

Figure  16.  Euglena  viridis. 

Figure  17.  Euglena  sp. 

Figures  18, 19,  20.  Flagellated  infusors. 

Figure  21.  Conjugation  of  ciliated  infusors. 


*Tbe  prlDcipftl  diatom  conflUtoenta  of  oyster  food  are  shown  on  the  frontiipieoeptaica. 
Kon.— All  the  illuatrations  in  this  OTSter  report  were  drawnSfrom^nature  by  the  antkoc 
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PAET   II. 

OBSERVATIONS  ON  ABORTION  AND  TUBERCULOSIS  IK 

CATTLE. 

As  nearly  all  the  available  time  of  the  Biologist  has  be^i  occupied  in 
studies  bearing  on  oyster  culture,  the  second  part  of  our  report  will 
be  brief. 

We  offer  simply  the  records  of  abortions  and  cow  temperature  st 
file  tests  for  admission  into  the  College  Farm  herd,  funiidied  by 
C.  B.  Lane,  Assistant  in  Dairy  Husbandry,  of  the  Station.  And  dao 
the  autopsies  of  the  last  survivors  of  the  experimental  herd  from  the 
tuberculosis  hospital,  slaughtered  last  March. 

Nothing  has  been  discovered  that  would  change  any  of  the  general 
conclusions  published  by  the  writer  in  previous  reports  on  tabercu- 
losis.  The  cows  that  were  slaughtered  had  been  sick  from  tuberca- 
Bosis  for  years,  two  of  them  since  1895.  And  about  twenty  injedaoDi 
of  tuberculin  had  been  made  without  apparently  affecting  the  slow 
course  of  the  disease.  It  is  not  denied  that  these  repeated  testings 
may  have  delayed  the  development  of  the  disease.  Quite  apparentlj 
they  did  not  hasten  it.  Reactions  were  present  in  some  of  the  teste 
only.  Init  absent  in  most  of  them. 
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AUTOPSY   OF   NO.    15.      MAKCH    31ST,    1902. 

Thie  animal,  a  Guernsey  heifer,  was  tested  by  tuberculin  injectkn 
March  11th,  1898,  on  admission  to  the  College  Farm  herd.  Hi 
highest  temperature  before  injection  was  101.7**  F. ;  after  injectios, 
the  temperature  rose  to  106.6**,  a  very  evident  case  of  tubercnlosMj 
and  the  animal  was  transferred  to  the  hospital  bam,  being  added  to 
the  tuberculous  herd  quarantined  in  that  place.  The  following  No- 
vember the  cow  was  tested  the  second  time,  the  temperature  riang 
from  101.8°  to  104.6°,  still  an  evident  reaction,  though  smaller  than 
on  the  first  test. 

January  4th,  1899,  she  was  tested  the  third  time,  but  the  tempera- 
ture record  the  day  following  the  injection  of  the  tuberculin  was  miiA 
lower  than  on  the  previous  day  and  so  it  was  declared  that  no  leadioD 
had  occurred. 

On  November  5th,  1900,  the  cow  was  tested  tiie  fourth  time,  wte 
her  temperature  maxima  were  102.5°  and  104.7°,  respectively,  3oa»- 
what  of  a  "reaction.^' 

On  June  15th,  1901,  she  was  tested  the  fifth  time,  but  failed  to 
show  a  reaction.  Finally,  on  March  Slet,  1902,  she  was  slaughtered, 
and,  on  the  dorsal  margins  of  the  two  posterior  lobes  of  her  right  lang^ 
we  found  several  clusters  of  small  tubercles  imbedded  in  the  long 
substance. 

There  was  also  a  small  connective  tissue  nodule  on  the  liver  and  an 
irregular  tubercle  on  the  small  intestine  containing  soft,  greenish 
contents.  Evidently  she  was  not  badly  affected,  and  when  we  consid« 
that  she  had  been  diseased  for  at  least  four  years,  but  cannot  teD 
whether  the  disease  had  progressed  or  not  during  this  period,  ^ 
must  conclude  that  in  her  case  either  the  disease  was  stationary  or 
that  she  gave  the  first  tremendous  reaction  when  only  incipienflj 
affected.  The  question  arises,  did  the  repeated  testings  have  any  efect 
in  retarding  the  disease  ?  To  answer  such  a  query  we  would  need  i 
protracted  series  of  experiments  on  a  large  herd  of  tuberculous  am- 
mals,  dividing  it  into  two  lots,  one  of  which  received  treatm«it  and 
the  other  not  Evidently,  as  regards  No.  15,  any  answer  would  be 
pure  guesswork. 
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AUTOPSY   OF   NO.    14.      MARCH   31ST,    1902. 

This  was  one  of  the  original  members  of  the  hospital  barn  experi- 
mental herd  for  studying  tuberculosis.  Her  first  injection  occurred 
at  the  opening  of  the  year  1894.  She  showed  no  reaction  until  nearly 
two  years  later,  on  her  sixth  test.  After  that,  reaction  was  shown  on 
the  tenth,  thirteenth,  fourteenth,  eighteenth  and  twentieth  tests,  the 
last  test,  the  twenty-first,  June  15th,  1901,  being  without  effect.  She 
had  therefore  been  diseased  for  seven  or  eight  years.  Physical  examina- 
tion in  1897  by  Dr.  G.  F.  Harker  revealed  "mucous  rMes  in  the  dorsal 
portion  of  both  lungs." 

This  animal  was  chosen  as  part  of  the  hospital  herd  only  as  the 
result  of  the  sixth  injection  in  1895.  Her  disease  seemed  to  very 
«lowly  progress,  but  whether  the  injections  did  retard  this  progress  or 
not  cannot  be  told. 

The  autopsy,  March  31st,  1902,  revealed  the  presence  of  a  large, 
encysted  pus  cavity  in  the  posterior  lobe  of  the  left  lung.  In 
the  liver  was  found  a  small,  encysted  tubercle  with  a  soft  center. 
The  mediastinum  was  much  thickened  and  there  was  an  excessive 
growth  of  connective  tissue  surrounding  the  roots  of  the  lungs.  The 
surface  of  the  serous  membranes  lining  the  pleural  and  abdominal 
cavities,  including  both  surfaces  of  the  diaphragm,  were  roughened 
and  covered  with  a  rash-like  eruption.  Her  kidneys  were  enlarged 
and  the  walls  of  the  heaft  were  extraordinarily  thin.  Evidently, 
there  was  present  a  complication  of  diseases,  dependent  on  general 
constitutional  weakness. 

AUTOPSY  OF   NO.    72.      MARCH   31  ST,    1902. 

This  large  cow  was  the  first  and  the  last  of  the  old  veterans  of  the 
lospital  herd.  It  had  been  tested  nineteen  times  and  given  very  marked 
reactions  on  the  second  and  sixteenth  injections.  No  reactions  were 
present  on  the  first,  fourth,  fifth,  sixth,  seventh,  ninth,  tenth,  twelfth, 
fourteenth,  fifteenth,  seventeenth,  eighteenth  and  final  tests. 

Autopsy  showed  the  presence  of  genuine  and  quite  extensive  luber- 
les,  but  all  evidences  of  the  disease  showed  it  to  be  confined  to  the 
ungs,  the  left  worse  than  the  right,  and  the  posterior  lobes  worse  than 
:he  anterior  ones,  about  whose  bronchial  roots  the  tubercles  clustered, 
)uried  in  the  lung  tissue. 
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REPORT  OF  THE  BOTANIST. 


BYRON    D.    HALSTED,   D.SC. 
JAMES    A.    KELSEY,    M.SC,    FIELD   ASSISTANT. 


For  the  year  ending  November  30th,  1902,  the  work  in  the  Bo- 
tanical Department  has  been  chiefly  confined  to  experiments  in  the 
greenhouse  for  the  winter  and  upon  the  Experiment  Area  during  the 
growing  season. 

Owing  to  an  enforced  absence  by  the  head  of  the  department  on 
account  of  personal  illness,  the  field  work  has  been  in  charge  of  Mr. 
J.  A.  Kelsey,  field  assistant  for  several  years  past. 

Attention  has  been  given  chiefly  to  tlie  breeding  of  truck  crops,  with 
some  supplemental  lines,  extending  into  variety  testing  and  the  de- 
velopment of  new  sorts  of  ornamental  plants. 

The  cross  between  the  "Henderson''  and  ^^urpee"  dwarf  lima  beans 
has  occupied  considerable  space,  and  the  work  of  fixing  the  variety  by 
selection  has  been  in  progress.  Some  of  the  reversions  to  the  pole 
typo  have  been  grown  and  the  results  indicate  something  of  value. 

The  cross  between  the  "Long  Purple"  and  "New  York  Improved" 
5ggplant  has  been  propagated  largely,  showing  for  the  second  year, 
16  anticipated,  considerable  variation  from  the  first  type,  with  a 
;endency  to  go  toward  the  "New  York  Improved"  parent.  Here  se- 
e<*tion  is  needed  to  fix  the  characteristics  and  develop  a  sort  that  U 
ruly  spineless. 

The  work  in  crossing  tomatoes  has  gone  on,  and  there  is  substan- 
ial  hope  of  obtaining  a  sort  that  will  be  comparatively  seedless,  with 
•pinarkable  vigor  and  uprightness  of  vines. 

Several  plots  have  been  in  crossed  sweet  com,  and,  after  four  years, 
I  combination  of  the  "Black  Mexican"  and  "Egyptian"  is  becoming 
«tablished,  combining  the  qualities  of  the  parents  in  a  pink  variety. 
Jome  points  in  plant  breeding  have  appeared  in  connection  with  the 
rork  with  the  com,  notably  a  weakness  sho\^'n  in  albinism  in  connec- 
ion  with  the  in-an-in  breeding. 
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A  recent  cross  between  the  hot-house  "Telegraph^'  cucumber,  re- 
markable for  its  great  length  and  seedlessness,  and  the  celebrated 
"Znaim"  variety,  grown  largely  as  a  field  crop  in  Austria,  may  prove 
of  value.  The  work  of  breeding  for  a  smooth  (spineless)  fruit  ii 
also  progressing. 

The  work  with  a  hybrid  salsify  is  going  on.  Great  variation  i? 
noted  in  vigor  of  plants,  colors  of  blooms,  etc.,  but  the  quality  of  the 
roots  has  not  yet  been  tested. 

Testing  of  some  new  importations  of  plants  has  been  made. 

Some  of  the  above-mentioned  lines  of  work  were  carried  on  in  the 
greenhouse,  and  others  in  connection  with  the  Experiment  Area.  One 
of  the  leading  features  of  the  work  under  glass  was  the  testing  of 
fungicides  for  a  powdery  mildew  that  is  often  destructive  to  green- 
house plants.  It  was  found  that  a  kerosene  emulsion  was  a  very 
effective  remedy.  It  still  remains  to  determine  the  most  economial 
method  of  application.  A  study  of  the  conditions  favoring  the  growth 
of  indoor  mildews  is  needed,  that  rational  preventive  measures  other 
than  the  use  of  fungicides  may  be  employed. 

The  work  with  dimorphism  in  buckwheat  was  continued ;  also  some 
experiments  with  dodders  and  other  parasitic  plants,  as  broom  rape. 

Observations  as  to  the  prevalence  of  the  asparagus  rust  have  been 
made,  and,  by  correspondence  with  other  station  workers,  some  ad- 
ditional facts  as  to  its  habits  have  been  obtained. 

The  Station  herbarium  has  had  the  usual  accessions  from  various 
sources  during  the  year. 

Tk«  £xp«rlflt«At  Atmi. 

The  plan  ( Figure  1 )  upon  the  opposite  page  shows  the  method  of 
plotting  the  Experiment  Area,  consisting  of  two  acres,  at  the  Col- 
lege Farm.  This  plan  also  locates  the  several  crops  that  have  occu- 
pied the  ground  during  the  present  season. 

The  seven  series,  numbered  at  the  top  of  the  plan,  extend  up  and 
down  the  slight  incline  of  the  field  and  are  separated  by  four-foot 
paths,  while  the  four  plots,  33  by  66  feet  in  each  series,  extend  right 
and  left  upon  the  plotted  page.*  Each  plot  is  further  divided  the 
shorter  way  into  six  belts,  11  by  33  feet,  as  shown  in  the  upper  plot 
of  Series  0. 

^The  plan  in  its  fall  details  is  given  in  the  report  for  1894,  page  279. 
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The  soil,  naturally  gravelly  clay,  underlaid  with  yellow  gravel,  htf 
been  gradually  improved  by  the  addition  of  stable  manure  at  fl» 
rate  of  twenty  tons  per  acre  for  the  past  eight  years.  No  other  tet- 
tilizer  has  been  used.  During  the  winter  the  land  has  either  lain  bue 
or  carried  a  green  cover,  produced  by  sowing  rye  or  barlqr  in  the  aa- 
tumn.  A  special  point  has  been  made  to  clear  up  the  soil  after  each 
crop  and  cari;  away  and  bum  the  refuse.  The  comparative  freedom 
from  disease,  especially  where  the  same  crop  has  been  grown  sucoes- 
fiively  upon  a  plot,  is  ascribed  to  this  sanitary  method,  and  is  highlj 
recommended  to  all  engaged  in  growing  truck  crops. 


EXPERIMENTS  IN  CROSSING  SWEET  CORN* 

Plot  IV.,  Series  VI.,  was  again  planted  with  sweet  com.  In  bettB  1 
and  2  the  seed  used  was  from  ears  grown  in  the  greenhouse  the  previou 
winter.  These  ears  were  from  seed  taken  from  a  solid  red  ear,  named 
'^xtra"  (X.),  grown  in  1901  upon  the  plot  now  under  consideration. 
The  remaining  four  belts  were  planted  with  grains  from  the  ear  ^^X.," 
above  mentioned,  and  therefore,  while  the  whole  plot  was  planted  wift 
the  product  of  the  same  ear,  the  first  two  bfelts  bore  plants  one  genera- 
tion further  from  the  original  cross  of  the  ^^lack  Mexican**  and  lie 
**Egyptian."  In  the  tests  for  albinism  (white  seedlings)  and  otber 
characteristics  of  germination,  the  ear  in  question  was  named  **Eitr»* 
because  it  produced  first-class  plants  and  gave  no  signs  of  albinism. 

Unlike  the  crop  of  the  previous  year,  the  plants  were  not  large  and 
matured  more  quickly  than  upon  some  of  the  other  plots.  The  two 
belts  planted  with  the  greenhouse-grown  seed  produced  smaU^  planii 
than  the  other  four  belts,  and  this  was  to  be  expected,  because  the 
plants  grown  in  the  winter  under  glass  were  slender  and  produced 
ears  of  only  two  or  three  inches  in  length,  but  with  nearly  nonnal 
diameter.  The  individual  grains  were  of  practically  the  same  siae  as 
that  of  their  parent  While  the  stalks  in  the  field  were  below  normal 
size,  the  ears  were  not  far  below  those  of  the  adjoining  belts. 

The  first  thing  to  be  obsened  in  the  product  of  the  two  belts  planted 
with  the  greenhouse-grown  com  is  the  large  number  of  red  grains. 
The  table  below  gives  the  number  of  each  grains  for  each  color  for 
five  average  ears : 
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Uocolored.  Blmck.  Red. 

ITo.  1 '. 15  0  365 

«    2. 0  0  420 

••    3. 36  0  360 

"    4. 0  0  340 

"    5 20  0  380 

Average... 14  0  873 

'    A  eimilar  count  made  for  previous  crop  upon  the  same  land  gave — 

Unoolored.     BlMJk.         Red. 

Average  1900 172     121     92 

•«   1901 90     81     261 

Thifl  shows  that  the  number  of  red  grains  has  greatly  increased, 
while  the  white  and  dark  grains  have  correspondingly  decreased  as  a 
natural  consequence. 

The  ears,  while  agreeing  in  being  very  nearly  all  red,  show  many 
differences,  particularly  in  the  number  of  rows  of  grains,  and  some- 
what in  the  intensity  of  the  red,  it  varying  from  a  light  pink  to  a 
dark  purple.  This  latter  variation  may  be  in  the  same  ear,  or,  upon 
the  other  hand,  an  ear  may  be  solid  of  any  one  of  the  many  shades 
of  red. 

The  original  red  ear,  "X.,^'  was  ten-rowed,  those  of  its  greenhouse 
progeny  were  ten,  and  the  following  table  gives  the  field  crop  de- 
aoended  therefrom : 

Number  of  8-rowed  ears 3 

«        "10     "        "  10 

««        "12     "        "  42 

"        "14     "        "  15 

"        "16     "        " 6 

Belts  3,  4,  5  and  6  were  j^anted  with  grains  from  ear  "X.,"  above 
mentioned.  As  before  stated,  the  plants  were  not  quite  normal  size, 
which  may  be  explained  by  the  situation  of  the  plot  and  peciiliaritics 
of  the  season.  It  remains  to  be  shown  whether  the  size  and  earlinees 
are  varietal  peculiarities. 

The  following  table  gives  the  number  of  grains  of  each  color  for 
Hre  average  ears : 


Digiti 


zed  by  Google 


382     NEW  JERSEY  AGRICULTURAL  COLLEGE 

Uneo  ored.  Bl«ck.  Etd. 

No.  1.. 60  0  444 

••    2 0  0  4J0 

••    8 10  0  660 

••    4. 72  0  4« 

••     5 0  0  486 

Average. '. 28  0  466 

This  is  not  so  much  of  a  gain  in  red  grains  as  shown  for  the  ean 
from  the  greenhouse-grown  plants.  This  is  explained  above  by  the 
fact  that  these  belts  grew  a  crop  one  generation  nearer  to  the  origin^ 
cross  than  the  adjoining  two  belts.  The  greater  number  of  grains  per 
ear  shows  that  upon  the  same  plot  the  greenhouse-grown  plants  pro- 
duce smaller  ears  than  those  raised  in  the  field. 

Something  of  the  character  of  the  ears  may  be  gained  from  the 
following  table: 

Namber  of  8-rowed  ein ^ 6 

«         "10     ««         «  16 

"         "12     "         «  ^38 

"        "14     "        " ^ 14 

«         <  16     "         " 6 

Plate  I.  shows  four  ears  from  the  above  lot  of  com.  The  one  upoa 
the  left  is  untreated;  the  next  to  the  right  is  from  the  greenhoua?- 
grown  seed;  the  next  ear  was  close-fertilized,  and  the  one  upon  tfce 
right  was  cross-fertilized.  It  remains  to  be  seen  what  the  relatiTe 
vitality  of  the  grains  from  these  ears  may  be. 


S^leotiag  Oorm  for  Prollllom< 

The  work  of  selecting  com  for  prolificness  was  continued  the  pres- 
ent season.  Plate  II.  shows  the  two  stalks  that  were  selected  in  Sep- 
tember, 1900,  as  the  beginning  of  this  work.  One  stalk  is  standing  ii 
its  place  in  the  plot  (IV.,  series  VI.),  and  another,  with  triple  ears>  i» 
placed  by  its  side  for  the  photograph.  It  may  be  seen  that  the  six 
ears  are  all  evenly  mixed  with  the  dark  and  light  grains.  One  stalk 
bore  ears  with  ei^t,  ten  and  twelve  rows,  respectively,  and  the  other, 
ten,  twelve  and  fourteen  ears,  respectively. 

Samples  of  the  results  of  1901  are  shown  in  Plate  III.,  and  the  re- 
sults of  this  selection  are  given  upon  pages  407  and  408,  in  the  report 
for  last  year. 
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PLATE   II. 
olific  Com  selected  for  seed  from  the  crop  of  crossed  "  Black  Mexican  "  and  **  Egyptian  "  in  1900. 
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PLATK    III. 
mplfji  of  Prolific  t'om  selecied  f<»r  seed  from  the  crop  of  Crossed  '*  P.lat  k  Mexican  "  and  "  K^ypiian  "  in  1901. 
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PLAI  K    IV. 
Samples  of  IVoIific  Corn  of  llic  crop  (if  1902. 
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During  the  present  year  a  plot  was  given  to  a  further  study  of  the 
increase  in  yield  of  corn  by  selection.  Plate  IV.  gives  samples  of 
the  result  The  com  of  this  plot  was  unusually  large  and  vigorous. 
Single-eared  stalks  were  rarely  met  with,  the  main  portion  having 
either  two  or  three  ears  to  each  plant.  There  were  numerous  stalks 
with  four  and  several  with  five  ears.  It  is  probable  that  the  triplets 
will  be  selected  for  seed  as  the  tendency  to  ear  may  be  overdone.  As 
two  ears  are  better  than  one,  when  both  are  good,  so  three  good  ears 
are  better  than  a  large  number,  when  the  quality  decreases. 

The  three  plates  show  that  the  mixture  of  black  and  white  grains 
is  maintained  without  much  change.  The  plan  is  to  keep  the  two 
colors  and  let  this  breed,  if  established,  be  a  mixed  prolific. 

EXPERIMENTS  WITH  EGGPLAIfTS. 

OroMed  Stock* 

The  crossed  eggplants  occupied  Plot  II.,  Series  II.,  and  Plot  11., 
Series  III.  They  were  the  representatives  of  four  crossed  fruits  se- 
lected from  the  crop  of  1901.  Seeds  were  sown  March  1st,  and  plants 
set  in  the  field  May  20th,  three  rows  to  a  belt,  eighteen  plants  in  a  row. 

There  seemed  to  be  no  practical  difference  between  the  crossed  stock 
and  the  parent  varieties  as  to  the  time  of  bloom  or  earliness  of  fruit ; 
no  such  contrast  as  was  remarked  the  preceding  season. 

A  comparative  record  of  the  number  of  fruits  produced  by  a  parent 
and  crossed  stock  was  not  kept,  but  the  latter  seemed  to  be  fully  as 
productive  in  1901.  Towards  the  close  of  the  season  tlie  parent 
sorts  ceased  blooming,  while  the  crossed  were  covered  with  flowers  and 
young  fruits  up  to  the  time  of  frost. 

The  plants  received  but  two  applications  of  soda-Bordeaux  early  in 
the  season  and  so  were  practically  unsprayed.  The  foliage  was  but 
lightly  infested  by  the  leaf  blight,  while  the  fruits,  in  common  with 
those  of  the  standard  varieties,  suffered  severely. 

In  order  to  make  the  spraying  of  eggplants  worth  while,  the  ap- 
plications during  the  fruiting  season  should  be  frequent — at  least  once 
in  ten  days,  and  oftener  in  case  of  washing  rains.  Perhaps  of  more 
importance  than  spraying  is  the  careful  removal  of  all  fruits  as  soon 
as  ibey'^fpe  ot  marketable  size,  or  of  any  smaller  spotted  fruits. 
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The  shape  of  the  crossed  eggplant  fruits  seemed  to  be  much  the 
same  as  in  the  crop  of  1901 ;  not  over  10  per  cent  of  the  plants  pro- 
duced  fruits  strongly  resembling  the  "N.  Y.  Improved"  type,  the  re- 
mainder adhering  closely  to  the  "Combined"  type  of  first  season'i 
crop. 

A  number  of  flowers  were  fertilized  with  pollen  from  the  Early 
Ijong  Purple  this  season,  and  the  seeds  of  their  fruits,  together  vili 
seeds  from  others  most  nearly  approaching  the  form  desired,  haye  bea 
saved  for  further  trials. 

Vmrimtj  T«st«. 

In  Plot  IV.,  Series  IV.,  eighteen  rows  of  eggplants  were  set,  edk 
row  representing  one  of  the  following  varieties: 

Row    1.  New  York  Improved  Large  Purple  (Burpee). 
"      2  Improved  N.  Y.  Purple  (Thorbum). 
**      3.  New  Jersey  Improved  Loog  Purple  (B.). 
**      4.  Fordhook  Improved  SpioelesB  (B.). 
"      6.  Early  Long  Purple  (B.). 
*'      6.  Long  Purple  (Th  ). 
'*      7.  Early  Dwarf  Round  Purple  (B  ). 
"      8.  Early  Dwarf  Purple  (Th ). 
**      9.  Black  Pekin  (Th.). 

«•  10.  Round  French  (Th.). 

**  11.  Delicatesse  (Th ). 

»<  12.  Black  Snake  (Th.). 

«  13.  Striped  (Th.). 

«*  14.  While  Pearl  (B  ). 

*<  15.  Mammoth  Pearl  (Th.). 

"  16.  Round  White  (Th ). 

"  17.  Long  White  (Th.). 

**  18.  Burpee's  Black  Beauty  (B.). 

Probably  the  above  list  of  eighteen  is  scarcely  representative  rf 
eleven  distinct  varieties.  There  seemed  to  be  no  appreciable  diiereace 
between  Nos.  1,  2,  3  and  4.  Plants  of  Burpee's  "Black  Beaaty"  (So. 
18)  were  not  secured  until  late  in  the  season,  so  that  only  two  fnnti 
were  obtained.  These  were  of  much  the  same  shape  as  the  ^V.  1 
Improved''  type,  except  that  both  w^te  renctered  dechiedly  irrtjokr 
by  a  sort  of  lateral  outgro^^.  In  cotor  th«y*v»W&  notidalWy  dlrtff 
th€m  the  latter. 
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OS.  15  and  16  appeared  alike,  and  differed  from  the  "N.  Y.  Im- 
red"  type  chiefly  in  color,  and,  when  cooked,  could  be  scarcely  dis- 
liished  from  that  variety.  The  "Black  Pekin"  is  smaller  (one- 
d  or  one-half)  and  almost  round,  while  the  "N.  Y.  Improved"  is 
in  form  and  of  a  lighter  purple.  The  "Round  French"  is  some- 
re  between  the  "Black  Pekin"  and  "K  Y.  Improved." 
he  'T3warf  Round  Purple"  sorts  (Nos.  7  and  8)  were  alike,  with 
ts  small  and  of  good  quality.  The  *T)elicate8se"  (No  11)  appears 
8  very  similar  to  the  ^ODwarf  Round  Purple."  The  "Long  Purple" 
ety  of  Burpee  and  that  of  Thorbum  seemed  the  same.  The  fruit 
he  "Snake"  (No.  12)  was  long  and  very  slender;  worthless  for 
ring.  The  "Striped"  was  of  an  oval  shape  and  about  the  size  of 
"Round  Purple."  The  "Round  White"  is  about  the  size  of  a  hen's 
;  quite  ornamental;  only  of  fair  quality.  The  "Long  White"  is 
at  half  as  large  as  the  "Early  Long  Purple ;"  usually  curved. 

EXPERIMENTS  WITH  T01CAT0E8. 

^he  usual  amount  of  space  in  the  Experiment  Area  has  been  de- 
id  to  tomatoes.  The  chief  work  has  been  in  developing  the  crosses 
t  have  been  described  in  previous  reports.  Further  progress  has 
a  made  toward  a  type  of  vine  of  remarkable  vigor  and  fruit,  in 
ch  the  seeds  are  much  reduced.  This  portion  of  the  work  was 
y  illustrated  in  the  record  of  last  year.  Much  diflSculty  is  expe- 
iced  in  getting  a  combination  of  yellow  and  red  color  that  yields 
lush,  and,  when  obtained,  to  have  it  regularly  reproduced  in  the 
pring. 

OBSERVATIONS  UPON  SALSIFY  HYBRIDS. 

?he  third-generation  plants  in  Half-plot  I.,  Series  VI.,  were  from 
-sown  seed.  Owing  to  their  great  number  and  irregularity,  a  com- 
:e  color  record  was  scarcely  possible,  but  frequent  observations  were 
ie  so  long  as  flowers  were  produced,  and  it  is  thought  that  practi- 
y  all  the  different  shades  were  noted  and  that  those  occurring  most 
luently  are  indicated  in  the  following  table : 

25 
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Odor  Chart  late 

Number.  Color.  ttflm, 

21  Darker  red  red  orange.. ^..........»».    4 

22  Dark  red  red  orange  (center  jeliow) ^.-....« ,^   t 

22        M      u     a        «      (center  inottled).« 5 

81  Darker  red  orange  (center  jellow)..^ »..»...    1 

41    Darker  orange  red  orange ,.^    1 

82  Dark  jellow  jellow  orange. ^.^   1 

Parent  tjpe   98    Yellow W 

94    Light  jellow ^ „. 1 

96    Lighter  jellow. ."...^ ^....« 1 

Parent  tjpe  224    Light  Tiolet  red  yiolet 15d 

224       «        «       "      •*      (center  light) „ V 

226    Lighter  Tiolet  red  yiolet. ««.^...-....^^....»..».  12 

^8    Bed  yiolet. IS 

288       "        "    (center  jeUow) 1 

288       "       "    (center  motUed) 1 

284    Light  red  yiolet 12 

284        ""       «    (center  jellow) ...«  W 

284       "       «•       •*    (center  mottled) ^    6 

284        "«       «    (center  drah).. 8 

242    Dark  red  red  violet U 

242        "      •*     •*       "    (center  jellow) «....    2 

242       "      "     "       "    (center  motUed).. ...« 4 

248    Bed  red  violet «.   J? 

248       "«       "    (center  jellow).. M 

248       •*     "       •'    (oenter  motUed) » 

888    Bed  graj  or  ruflset " 

888       "      "  "    (oenter  jellow) «  H 

338       MM  «    ^^  IS 

834    ^    S 

884  (center  jellow « { 

866    Lighter  jellow  graj --^    ' 

The  second-generation  plants,  grown  in  Half -plot  IV.,  Serie?  1 
were  the  offsprings  of  twelve  hybrids  produced  by  crossing  Trag^^ 
porrifoUus  L.  with  Tragapogon  pratensis  L.  The  greater  part  a 
the  sowing  consisted  of  a  mixture  of  the  seed  of  these  twelw  hyte;* 
Small  portions  of  the  seed  of  eleven  plants  were  reserved,  hotettf 
and  each  sowed  by  itself.  The  color  of  each  parent  plant  and  tbt^ 
its  offspring  are  indicated  below: 
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Color  Obart  Number 

Number.  Color.  ofPlaDti. 

21  ^ (oeator  yellow) 

288  Red  Tiolet  (center  jellow) 

248  Light  red  violet  (oeoter  jellow).. 

82  (center  yellow)- • 

22  Dark  red  red  orange 

25  

98  Yellow.« 

225  Lighter  yiolet  red  yiolet  (center  light)... 

283  Bed  yiolet 

284  Light  red  yiolet 

285  Lighter  red  yiolet - 

242  Dark  red  red  yiolet 2 

248  Red  red  yiolet ^ 10 

248       "     *•       "    (center  yeUow) 12 

888  Bed  gray  or  nuBCt  (center  yellow) 6 

m 

888  Bed  gray  or  rosBet  (center  yellow) 1 

94  Light  yellow 

98  Yellow. 2 

248  Bed  red  yiolet 1 

95  -  Lighter  yellow 

81  Darker  red  orange  (center  yellow) 2 

93  Yellow... 3 

96  Lighter  yellow 1 

284  Light  red  yiolet  (center  light) 1 

388  Bed  gray  or  russet 1 

334 1 

354  Light  yellow  gray 1 

228  Violet  red  yiolet 

225  Lighter  yiolet  red  yiolet  (center  light) 1 

233  Bed  yiolet 1 

233       "       "     (center  light) 1 

233  Bed  yiolet 

233  Bed  yiolet 1 

243  Bed  red  yiolet 1 

238  Bed  yiolet 1 

233  Bed  yiolet 1 

234  Light  red  yiolet ^ 1 

243  Bed  red  yiolet 2 

243       "     •*       **    (center  moUled) 4 

384  Light  yiolet  gray 

234  Light  red  yiolet  (center  light) I 

248  Bed  red  yiolet , ••..        2 
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Below  is  given  the  number  of  plants  of  different  shades  resnlting 
from  the  mixed  lot  of  seed : 

Color  chArt  Himber 

Knmbor.  Color.  oTFlsiitiL 

22    Dark  red  red  oraoge  (oeoter  mottled) 2 

81    Darker  red  orange. 1 

81         "        "        ••     (cwiter  yellow) » 

41    Darker  orange  red  oraDge  (center  jellow).. 4 

98    YeUow 160 

228    Violet  red  Wolet 1 

224    Light  violet  red  violet 140 

224        "         "       "       "    (center  light) 9 

226    Lighter  violet  red  violet 1 

226         "          "       "       "    (center  drab) 17 

288    Red  violet 7 

288       ••        "    (cwiter  yellow) 10 

288       "        "    (center  mottled). 4 

234    Light  red  violet 11 

284        "       ••       "    (center  light) 29 

284       "       "       "    (center  mottled) 8 

242    Dark  red  red  violet 2 

242        • (center  yellow) 8 

248    Red  red  violet 89 

248       "     "       "    (center  yellow) 80 

248       ••     "       "    (center  motUed) 29 

888    Red  gray  or  nuset 1 

888       "      "           ••    (center  yellow) 20 

888       "      "           "    (center  mottled) 2 

884       "      "           "    (center  motUed) ^  3 

866    1 

"Albino  *'  plants,  good  sice,  bat  very  pale  throoghoat... 2 

Alternate  rows  of  the  two  species  of  Tragapogon  were  sown  the 
previous  summer  in  Plot  III.,  Series  V. ;  the  se^d  being  frwn  croes- 
poUenized  flowers  of  the  preceding  season.  Two  hybrid  plants  ap- 
peared in  1902  in  the  T.  pratense  rows  and  six  in  those  of  T.  porro- 
folius.  The  seed  of  these  first-generation  hybrids  and  selected  seed  of 
the  second-generation  plants  in  Series  VI.  have  been  sown  in  Plot  IV.y 
Series  III. 

The  number  of  seeds  produced  by  individual  plants  of  the  second 
generation  has  been  much  greater  than  that  produced  by  those  of  the 
first,  and  plants  of  the  third  generation  have  been  still  more  pndific- 
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EXPERIMEIITS   IN  0R08SINO  UMA  BEAKS, 

In  1900  twenty  plants  were  secured  as  probable  crosses  between 
the  "Henderson"  and  "Burpee"  dwarf  lima  beans.  The  results  with 
the  seeds  from  these  plants  are  given  in  the  report  for  1901.  A  con- 
siderable portion  of  the  Experiment  Area  has  been  occupied  with  the 
second  generation  of  these  crosses  the  present  season,  and  the  work  of 
harvesting  the  crop  is  in  progress  as  this  report  is  closed.  It  can  only 
be  said  now  that  there  was  considerable  variation  in  the  various  lots, 
some  being  small-podded,  prolific  and  early  like  the  "Henderson" 
parent,  while  others  were  large-podded  and  comparatively  late  and 
small  bearers. 

Last  year  there  were  eight  plants  of  the  crosses  that  required  poles. 
Seeds  from  these  were  planted  separately,  and,  with  but  few  excep- 
tions, the  plants  have  required  poles.  Many  variations  are  to  be  met 
with  among  these,  and  there  are  indications  that  with  careful  selec-. 
tion  a  number  of  new  pole  sorts,  as  well  as  bush  kinds,  may  be  ob- 
tained in  coming  years.  The  yield  upon  some  of  the  plants  was  quite 
Temarkable. 

GROSSED  OUCUMBERS. 

During  last  winter  crosses  were  secured  in  the  greenhouse  of  the 
^^Telegraph"  cucumber  upon  the  "Znaim,"  the  seeds  of  which  were 
planted  in  Belts  1,  2  and  3  of  Plot  III.,  Series  III.,  with  good  results. 

The  "Znaim"  cucumber  takes  its  name  from  a  thriving  Austrian 
town,  a  short  distance  north  of  Vienna,  and  known  far  and  wide  for  the 
enormous  quantities  of  superior  cucumbers  grown  in  its  vicinity. 
Seed  of  this  variety  was  kindly  sent  me  by  Mr.  D.  G.  Fairchild,  Agri- 
<»ultural  Explorer  for  the  U.  S.  Department  of  Agriculture.  In  Circu- 
lar No.  2*  he  states  that  "The  Znaim  cucumber  is  a  variety  of  Cucumis 
sativus  and  belongs  to  the  field  cucimiber  class.  The  seeds  of  this 
variety  were  brought  to  Znaim  by  a  certain  Andreas  Lutz,  servant  of 
^ne  of  the  Moravian  princes.  They  are  reported  to  have  been  intro- 
duced over  one  hundred  years  ago  and  to  have  come  from  the  south  (  or 
Orient).  The  seeds  were  distributed  throughout  the  county  of  Znaim, 
and  from  that  early  date  the  culture  of  this  cucumber  has  been  a  lu- 
crative one. 

*  '*  The  Caltivstion  of  Znaim  Cacambera  "    Section  of  Seed  and  Plant  Introdoc- 
tion,  U.  S.  Department  of  Agriculture,  January  10th,  1901. 
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"The  statistics  show  that,  while  in  1885  only  910  acres  were  de- 
voted to  cucumbers  in  the  neighborhood  of  Znaim,  in  1895  there  were 
fully  2,000  acres  of  the  vegetable.  The  yield  in  1885  was  more  than 
150,000,000  cucumbers,  while  in  1895  it  reached  the  maximum  pro- 
duction of  over  336,000,000.  In  the  last  ten  years  the  acreage  has 
more  than  doubled.  The  average  annual  yield  per  acre  has  been  about 
165,000  cucumbers." 

The  "Znaim"  cucumbers  were  grown  upon  the  Experiment  Area  in 
1901,  and  from  seed  thus  secured  plants  were  obtained  for  the  cross- 
ing in  the  greenhouse.  The  field-grown  "Znaim"  cucumbers  were 
short  and  broad  when  ripe,  perhaps  half  the  length  of  a  *TVTiite  Spine," 
with  a  rough  skin  that  was  a  dull  yellow  in  color. 

The  "Telegraph"  is  perhaps  the  most  popular  indoor  cucumber,  and 
is  remarkable  for  its  length,  seedlessness  and  firmness  of  tissue.  Some- 
times they  are  two  or  more  feet  in  length ;  two  inches  in  diameter. 

One  of  the  points  in  mind  was  to  obtain  a  field  cucumber  of  good 
size,  with  a  superior  flesh  and  a  tendency  to  produce  few  seeds.  Plate 
V.  shows  two  average  fruits  much  reduced  in  size.  The  texture  of  this 
crossed  fruit  is  good,  the  shape  is  desirable  and  there  are  but  few  seeds. 
As  in  the  "Telegraph,"  there  are  sometimes  constrictions  in  the  fruit 
where  there  are  no  seeds.  It,  of  course,  remains  to  determine  whether 
the  form  will  hold  and  the  seediness  prove  acceptable. 

Plot  IV.,  Series  II.,  was  devoted  to  "White  Spine"— '^White  PearF 
cucumbers,  descending  from  the  crosses  of  1899.  Seeds  frcnn  several 
of  the  most  striking  variations  of  the  previous  season  were  sown,  and, 
in  the  resulting  crop,  there  seemed  to  be  much  less  variation  as  to  8i» 
and  shape  of  fruits  than  in  1901.  A  majority  of  this  year's  fruits  were 
smaller  than  the  nV^hite  Spine"  and  larger  than  the  "White  PearL*" 
The  plants  from  one  of  the  selections  of  1901  yielded  fruits  rathe' 
larger  than  the  "White  Spine." 

In  color,  the  crop,  on  the  whole,  seemed  to  show  the  influence  of 
both  parents,  and  in  all  the  fruits  examined  there  was  the  usual  num- 
ber of  sound  seeds.    None  of  the  fruits  were  spineless. 

Cucumber  Blight, — This  season's  plants  became  seriously  infested 
with  the  cucumber  mildew,  but  not  until  the  fruits  had  b^un  to  ripen^ 
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PLATE   V. 
Cross  of  "  Telegraph  "  Cucumbers  upon  the  "  ^naim.' 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


EXPEEIMENT  STATION  EEPORT.  391 


EXPERIMENTS  WRH  PHLOXES. 

The  Phlox  Drummondii  is  a  native  annual  of  great  merit  as  an 
ornamental  plant,  and  for  the  last  two  years  has  received  attention  in 
the  Experiment  Area.  Twenty-four  commercial  varieties  were  grown 
in  1901,  as  listed  in  the  report  for  last  year.  Several  crosses  were 
made  in  the  field,  and  the  offspring  were  grown  to  some  extent  in  the 
'  greenhouse  the  following  winter. 

During  the  present  season  the  work  has  been  continued  in  the  field, 
and  a  number  of  crosses  have  developed  of  considerable  interest  The 
Cuspidata  (No.  12,  of  1901)  variety  is  peculiar  in  having  the  petals 
extended  into  long  teeth  and  giving  a  star-like  form  to  the  whole 
i  bloom.  A  number  of  crosses  were  made  upon  this,  showing  many 
variations  of  interest  from  the  parent  type.  Some  of  these  are  shown 
in  Plate  VI.,  where  the  forms  are  easily  seen,  but  the  interesting  varie- 
gation is  largely  lost  in  the  photograph  and  engraving. 

It  still  remains  to  fix  some  of  the  most  attractive  forms  so  that 
I  they  will  come  true  from  seed  and  become  satisfactory  varieties 
i  for  the  general  grower.  The  experience  of  1901  has  been  repeated, 
,  namely,  that  the  phlox  is  a  very  satisfactory  ornamental  plant,  giving 
I  a  bed  of  much  beauty  and  a  constant  supply  of  handsome  blooms. 
One  can  have  a  single  solid  color  or  ribbons  of  mixed  shades,  as  the 
fancy  suggests. 

CROSSED  PLAHTS  IN  THEIR  SECOND  GENERATION.* 

In  the  following  statements  the  facts  are  derived  entirely  from  ob- 

I  servation  and  study  of  some  truck  crops  with  which  breeding  has  been 

attempted  during  the  past  few  years  at  the  Experiment  Grounds  of 

the  Botanical  Department  of  the  New  Jersey  College  Experiment 

Station. 

Corn. — In  the  hope  of  making  a  new  variety  of  com  and  at  the 
same  time  study  some  of  the  problems  in  connection  with  plant  breed- 
ing, two  standard  sorts  were  selected,  one  a  white  kind,  the  "Egyp- 
tian'' and  the  "Black  Mexican.''  It  scarcely  need  be  said  that  these 
two  varieties,  while  both  of  first  quality,  are  quite  imlike  in  other 
respects  than  color.  The  "Egyptian"  produces  a  large,  white  ear, 
with  the  rows  of  grains  ten  or  more,  while  the  "Mexican"  has  a  com- 

*Oatliii6of  paper  prepared  for  meeting  of  the  Association  of  American  Agri- 
coltoral  Colleges  and  Experiment  Stations  in  Washington,  November  19th,  1901. 
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paratively  small,  black,  eight-rowed  ear,  with  the  plant  smaller  and 
earlier  maturing  than  the  "Egyptian/' 

By  alternating  the  rows  of  hills  in  the  plot  the  first  year— 1899— 
a  thorough  mixture  of  the  two  was  secured.  As  the  "Egyptian"  had 
the  better  style  of  ear  for  the  present  market,  the  crosses  upon  the 
"Mexican"  was  discarded  and  only  the  pinkish  grains  of  the  "Egyp- 
tian" were  selected  for  planting  of  1901.  One  plot  of  one-twentkA 
of  an  acre  was  planted  entirely  with  the  pink  grains  from  a  single 
ear  of  the  "Egyptian."  This  proved  to  give  a  very  even  set  of  plants 
of  universal  vigor,  from  which  fully  two  bushels  of  ears  were  har- 
vested. The  only  thing  that  needs  further  to  be  said  concerning  this 
result  was  the  exceedingly  uniform  nature  of  the  ears.  Th^e  wm 
none  that  were  with  all  black  or  all  white  grains,  but  with  the  irtiite 
and  the  pink  so  mixed  that  no  row  of  grains  was  far  from  the  average 
of  all  others  upon  the  same  ear  or  any  other  ear.  As  the  pile  laj 
before  me  it  was  easy  to  tiiink  that  a  variety  of  com  had  been  esteb- 
lished  that  was  an  unvarying  mixture  of  white  and  pink  grains. 

From  selected  ears,  chosen  for  size  and  shape  and  number  of  rows 
upon  the  cob,  the  pink  grains  were  used  for  the  second  plantii^ 
(1901)  since  the  mingling  of  the  two  parental  varieties.  The  smt 
plot  of  ground  that  was  in  corn  in  1900  was  again  planted,  so  ftai 
any  variations  due  to  surroundings  might  be  as  far  as  posaMe  re- 
moved. From  the  first  the  com  was  uneven,  some  plants  growing 
faster  than  others,  while  10  per  cent,  were  albinos  and  did  not  sur- 
vive beyond  four  weeks  or  so.  It  was  observed  that  many  of  the  stalks, 
while  quite  small,  matured  their  ears  and  browned  before  others  were 
in  the  silk,  while  at  the  time  of  harvest  in  September  there  were  cer- 
tain plants  still  green  and  the  grain  still  in  the  "milk." 

Coming  now  to  the  ears,  it  was  evident  that  the  pink  grains  were 
in  far  larger  number  than  the  previous  season.  There  were  no  ore 
entirely  white,  but  some  of  them  approached  in  this  respect  the 
"Eg}'ptian"  type,  and  in  shape  and  number  of  rows  this  parent  ¥K 
decidedly  in  evidence.  On  the  other  hand,  there  were  some  ar- 
rowed ears  that  had  all  the  grains  of  the  same  color  and  that  <A  a 
dark-lead  shade,  approaching  the  "Black  Mexican"  type.  There  wet 
other  stalks  that  bore  ears  with  an  intermixture  of  white  and  nearly 
black  grains,  there  being  no  suggestion  of  pink  anywhere.  Still  odier 
ears  were  entirely  pink,  no  white  or  black  showing  in  any  of  the 
grains.    As  a  rose-colored  sweet  com  was  one  thing  in  mind  at  tiw 
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outset,  these  solid-pink  or  pale-red  ears  became  a  hopeful  indication 
that  the  end  was  possibly  in  sight. 

The  point  that  concerns  us  in  this  paper  is  that,  while  in  the  first 
year  from  the  crossed  seed  the  variations  among  the  progeny  was  very 
slight  and  all  ears  showed  unmistakable  evidences  of  the  cross,  the 
same  was  not  true  to  the  same  extent  the  second  season.  Then  there 
was  a  decided  tendency  to  depart  from  the  form  produced  the  year 
before  and  some  plants  to  be  small  and  to  mature  early,  like  the 
"Mexican,^*  having  the  dark,  solid,  eight-rowed  ears  of  that  variety, 
while  others  grew  large  and  late,  with  the  characteristics  of  the 
^^Egyptian/*  While  no  ears  were  solid  white,  there  was  a  tendency 
to  unequal  distribution  of  the  color;  a  production  of  an  increased 
percentage  of  the  pink,  and,  finally,  some  ears  were  entirely  of  the 
reddish  grains. 

Cucumbers. — This  is.  the  second  season  with  some  crossing  experi- 
ments with  cucumbers.  In  1899  the  ^^hite  Spine''  and  "White 
PearP'  were  crossed.  The  seedlings  the  succeeding  year  were  com- 
paratively uniform  in  plant,  flower  and  fruit,  the  latter  being  of  good 
size  and  combining  the  characteristics  of  both  the  parents.  There  was 
a  blending  of  the  green  of  the  "White  Spine''  with  the  pale  color  of 
the  "White  Pearl,"  etc.  The  present  season  forty-eight  hills  were 
planted  with  the  seeds  from  the  crossed  fruits.  It  made  an  imusually 
strong  lot  of  plants,  that  covered  the  ground  with  a  foliage  that  varied 
among  the  different  plants,  but  the  range  of  peculiarities  shown  by 
the  fruits  was  remarkable.  They  were  of  all  colors,  from  the  deepest 
green  to  those  as  white  as  wheat  flour.  Some  of  them  were  long  and 
slender  and  others  as  round  as  apples.  Among  those  with  smooth 
skin  were  lying  others  with  numerous  spines,  some  small,  other  large, 
while  not  a  few  were  striped  or  mottled.  As  the  hope  from  the  begin- 
ning was  to  get  a  smooth  fruit,  it  looks  as  if  the  desire  may  be  met 
by  proper  selection. 

Beans. — In  1900  a  cross  was  obtained  between  the  dwarf  Hender- 
son and  Burpee  lima  beans.  There  were  twenty  of  the  crossed  plants 
that  in  themselves  differed  quite  widely,  some  adhering  to  the  Hen- 
derson and  others  to  the  Burpee  type,  while  many  were  intermediate. 

During  the  present  season  seedlings  of  these  crosses  have  been  grown, 
and  from  the  time  the  cotyledons  appeared  until  the  harvest  the  plot 
has  shown  that  it  was  a  crossed  lot  of  plants.  Among  other  things, 
seven  of  the  plants  early  manifested  a  tendency  which  was  gratifled, 
and  they  have  turned  out  to  be  pole  beans  differing  in  quality  of  pod. 
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seed,  etc.,  from  other  pole  limas — that  is,  while  there  was  a  reversioD, 
it  may  be  said,  in  the  tendency  to  twine,  the  variety  is  not  of  either 
sort  of  ancestral  type;  irf  fact,  no  two  of  the  pole  plants  are  alike. 
One  wonders  what  may  come  from  the  seed  in  coming  years. 

Tomatoes. — Crosses  have  been  made  between  the  small,  uprigbt, 
red-fruited  *T)warf  Champion''  and  the  large,  spreading,  yellow- 
fruited  "Golden  Sunrise"  tomato.  During  the  first  season,  out  of 
183  seedlings,  all  except  10  came  true  to  the  mother  parmt,  and 
while  it  was  evident  that  the  plants  were  crosses,  there  were  but  few 
which  showed  remackable  peculiarities.  Two  were  very  large  and 
produced  a  limited  number  of  fruits,  witii  comparatively  few  seedi. 
These  seeds,  when  germinated,  showed  from  the  first  a  strange  lot  rf 
seedlings,  no  two  of  them  being  alike;  and  most  peculiar  of  all  wis 
the  fact  that  many  were  monstrous  in  form,  being  without  one  cotj- 
ledon  or  the  pumule;  and  such  failed  to  live.  With  40  seedlings 
from  one  of  the  original  "Giants,"  a  plot  of  ground  was  set,  and  the 
season's  record  of  these  plants  shows  a  wide  variation.  Some  were 
"potato-leaved,"  while  otiiers  had  foliage  of  a  slender  type ;  some  d 
the  plants  grew  entirely  upright,  with  a  very  stiff  stem,  while  others 
sprawled  at  length  upon  the  ground;  some  produced  red  fruits  of 
large  size  and  others  with  the  size  of  cherries,  while  one  w« 
plum-shape.  The  yellow-fruited  plants  were  nearly  as  numerous  and 
variable. 

Eggplants. — Last  year  a  cross  was  effected  between  two  varieties 
of  eggplant,  namely,  the  "Long  Purple"  and  the  "New  York  Lnproved 
Spineless."  These  were  reciprocal,  the  combination  being  to  improve 
the  quality  of  the  "N.  Y.  Improved"  by  a  union  with  one  of  small  si» 
and  high  quality.  During  this  season  a  large  number  of  the  crosses 
have  been  raised,  and  the  most  noticeable  feature  of  them  is  their 
nearly  uniform  character,  whether  the  cross  was  made  in  one  direc- 
tion or  its  opposite.  In  passing,  it  may  be  also  stated  that  the  vigor 
of  the  plants  was  remarkable,  the  yield  large,  of  fruit  of  high  quality, 
and  a  handsome,  long,  pear  shape,  with  the  seeds  all  well  down  toward 
the  blossom  end.  So  satisfactory  has  this  cross  been  the  first  season 
that  all  growers  who  have  seen  the  plants  desire  some  of  the  seed.  It 
has  been  withheld  upon  the  ground  of  a  doubt  as  to  its  fixedneasw  It 
is  not  unlikely  that  another  year  will  show  many  deviations,  so  tiiat 
selecting  will  be  required  to  establish  the  cross  even  more  than  one 
variety  should  they  be  desired. 

Salisfy. — All  of  the  above  instances  of  plant  breeding  have  been 
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ions  between  vaxieties  of  the  same  species — that  is,  crosses.  With 
salsify  the  combination  has  been  between  two  species,  and  the  re-  ' 
t  is  a  genuine  hybrid.  The  two  parents  in  this  instance  were  the 
•den  salsify  and  the  wild  species.  The  two  agree  in  many  char- 
eristics,  but  are  widely  different  in  the  flower,  particularly  the  color,, 
ich  is  a  shade  of  violet  in  the  garden  sort  and  unmixed  yellow  in 
other.  Last  year,  in  their  first  season,  the  hybrid  plants  were 
ily  recognized  by  a  combination  of  the  qualities  of  the  two  species^ 
:  most  readily  of  all  by  the  color  of  the  flowers,  which  was  dark  red 
let.  There  were  two  types  of  these  direct  hybrids,  differing  only 
the  amount  of  yellow  in  the  center  of  the  head — that  is,  there  were 
purple  red  clusters  and  those  that  in  distinction  may  be  termed 
low-eyed.  The  type  was  constant  upon  any  one  plant,  and  number 
each  type  was  about  equal.  Coming  to  the  seedlings  from  these 
nts  that  were  grown  by  the  hundred  this  past  season,  the  case  is 
te  different,  and  no  less  than  thirty-six  colors  or  hues  found,  as 
ermined  by  Prang's  color  chart.  Of  these  the  thirteen  with  larger 
tnbers  out  of  200  plants  examined  are  as  follows:  Yellow,  10; 
hi  yellow,  12 ;  lighter  yellow,  6 ;  darker  orange  red  orange,  9 ;  darker 
I  orange,  6 ;  darker  red,  23 ;  dark  red,  13 ;  light  red  violet,  9 ;  lighter 
[  violet,  7 ;  violet  red  violet,  23 ;  light  violet  red  violet,  35 ;  lighter 
let  red  violet,  29;  dark  violet  gray,  6.  Both  parents  are  repre- 
ited  and  many  intergrades,  but  the  garden  salsify  has  103  violet 
Is  to  28  plants  that  represent  the  yellows  of  the  wild  species.  It 
?een  that  while  the  first  year  there  were  two  uniform  types  as  to 
ors,  in  the  second  season  it  is  far  otherwise.  In  short,  there  was^ 
ride  diversity,  with  a  strong  tendency  to  return  to  the  parent  forms, 
k  at  the  same  time  many  intermediates. 

ill  of  the  cases  ci^d  show  that  the  second  generation  is  the  earliest 
ment  when  the  real  results  of  the  cross  show  themselves,  after  which 
f  fixing  of  the  desired  new  forms  must  begin  by  selecting  further 
eding  with  one  or  other  parent  form  by  inbreeding  or  a  combina- 
n  of  all  these  means. 

EXPERIMEim  WITH  LAWN  GRASSES. 

The  nine  plots  of  grass  selected  in  the  spring  of  1896  have  been 
)t  closely  cut  with  the  lawn-mower  during  each  season,  and  notes 
de  from  time  to  time  upon  the  condition  of  each  plot.  The  follow^ 
;  table  shows  the  species  of  seed  sown  in  each  plot,  and  the  condition 
the  stand  of  grass,  in  percentage,  for  the  past  seven  years : 
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Plot  18M.  1M7.  W6LUBI.imMLim 

1.  Meadow  F68cae(FMteeapra(amHad8.) 90    50     40    45  65  60  69 

2.  Fine-\€m,YedFeBcae{F€8tucatmu^olia&ib.).,.      5    50     40    40  40  45  « 
8.    Sheep's  Fescae  (FestuM  ovuia  L.)..   10    50     40   40  M  25  • 

4.  Rhode  Island  Beot  (il^rostis  eontna  L.) 80  80  90  90  90  »  S 

5.  Wood  Meadow  (Poa  nanofWtf  L.) 60  66  70  85   80  85  99 

6.  Eentuckj£lae(jPbapra(«imL.) 50  65  90  90  85  85  » 

7.  Boagh  Meadow  (Poa  triea^  L.) 90  65  70  70  45  70  A 

8.  Bedtop  {AffTosUs  alba  vulgarU  With.) 100  90  70  60   S5  25  tt 

9.  Perennial  Bye  (Zo^McmperefmtfL.)... 100  85  70  40  20  15  1^ 

It  is  seen  that  the  *^hode  Island  Bent"  holds  np  well,  and  the 
stand  this  autumn,  at  time  of  last  inspection,  was  near  perfecdoi. 
In  the  dry  weeks  of  summer  it  becomes  brown,  and  for  this  reasra  tk 
present  rating  may  be  high.  It  is  exceptionally  fine  in  texture.  The 
"Kentucky  Blue  Grass"  has  proved  very  satisfactory  for  the  last  three 
years,  but  some  weeds  have  crept  in  the  present  season  and  lovewd 
the  percentage  somewhat.  In  the  ^^ood  Meadow^'  plot  the  grass  la- 
held  its  place  for  three  seasons.  The  "Meadow  Fescue"  has  nude  i 
gain  this  season  over  the  previous  year.  Being  at  one  end  of  the  rots 
of  plots,  it  is  favored  by  a  border  gutter  along  the  side  of  the  plot  Tte 
^^Redtop"  shows  a  poor  stand  and  the  "Perennial  Rye  Grass"  is  nearlj 
gone  out.  The  leading  weed  in  autumn  is  the  crab  grass,  that  fills  ifl 
all  vacancies.  There  are  some  dandelions  that  have  not  been  ranored 
from  these  test  grounds. 

EXPERIlt£HT8  WITH  'WEEDS. 

A  piece  of  ground  11  by  33  feet,  called  "the  weed  belt,''  has  bea 
continued  for  the  sixth  season. 

The  fourteen  most  prominent  weeds  in  this  neglected  area  in  190? 
were  the  following : 

1.  Bumex  acdosdla  L.  (0).  (7).  (4).  (3).  (1).  (1). 

2.  Daucut  Oarota  L.  (12).  (0),  (0).  (4).  (5). 
8.  Bromtu  raeemo9u$  L.  (0).  (0).  (0).  (0),  (2). 

4.  Pblyffonvm  Pmnm^wmieum  L.  (0),  (6),  (3).  (2),  (2).  (4). 

5.  AbutOan  AhutiUm  L.  (7).  (2).  (6).  (6).  (8). 

6.  Chry$airUkemum  Leueanthemtm  L.  (0).  (0).  (0),  (9).  (6). 

7.  SOene  noetiflora  L.  (9).  (13).  (14).  (7).  (7). 

8.  Taraxaeum  Tarataeum  L.  (0).  (0).  (9),  (5),  (8;. 

9.  QmvavuluB  arvengis  L.  (0).  (0).  (0).  (0).  (9). 

10.  Mdilotus  alba  Lam.  (0),  (0).  (0).  (12),  (10). 

11.  OxaltB  9truUa  L.  (0).  (0).  (0).  (8).  (11). 

12.  Ambrona  artmtBkrfoUa  L.  (3).  (5).  (1).  (1).  (14). 

13.  Aiter  8p. 

14.  Rudbeekia  hirta  L  (0).  (0),  (0).  (0).  (18). 
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The  ntunber  in  parentheses  indicates  the  rank  that  each  kind  of 
reed  held  in  previous  years,  beginning  in  1897. 
Other  weeds,  arranged  in  the  order  of  their  importance,  were — 

1.  Chenapodium  aUnun  L.  9.  Aecdypha  Virffiniea  L. 

2.  Ptaniago  BugdU  L.  10.  Amarantua  relroflexua  L. 

3.  Bumex  erUpuB  L.  11^  FUmiago  laneeolata  L. 

4.  Arctium  Lappa  L.  12.  Jxophorus  giaueus  (L.) 

5.  PcmieiMii  aangmnaU  L.  18.  Atier,  2  species. 

6.  Batrharea  Barbarea  (L.)  14.  Tragapogon  praUtms  L. 

7.  HUnscua  IWcmttm  L  15.  Ihigc^pogon  porro/oUuB  L. 

8.  Pofygomm  Omvolvului  L. 

TrifoUum  repens  and  T.  hybridum  were  prominent  in  190i  and 
rere  equally  conspicuous  the  present  season.  Occasional  plants  of 
\  pratense  were  observed;  one  tomato  plant,  a  three-year  old  grape 
ine  and  a  young  cherry  tree. 

Weed  Netee. 

Hokse-Nettle  {S,  Carolinense  L.). — Mr.  Polhemus,  of  Rocky  Hill,, 
anded  the  Director  a  specimen  of  this  weed  fot  identification,  stat- 
ag  that  it  was  becoming  troublesome  in  the  meadows  in  his  neighbor- 
ood. 

Corn  Chamomile  (A.  arvensis  L.). — The  manner  in  which  this 
lant  can  adapt  itself  to  conditions  may  be  seen  in  one  portion  of  the 
College  campus.  Instead  of  being  destroyed  by  frequent  clippings  of 
he  lawn-mower,  its  usually  erect  or  nearly  erect  stems  have  become 
rostrate.  Roots  are  put  forth  from  their  joints,  binding  them  closely 
:>  the  ground,  and  one  plant  will  spread  over  a  considerable  area  in  a 
ingle  season. 

Ground  Ivy  (N.  Glechoma  Benth.). — In  some  of  the  lawns  about 
Tew  Brunswick  this  weed  is  becoming  quite  conspicuous. 

AiULNTHUS  (A.  glandulosus  Deef.). — The  owner  of  a  lawn  contain- 
ig  a  few  ailanthus  trees  is  annoyed  during  late  summer  and  fall  by 
[le  great  number  of  ailanthus  seedlings.  One  of  the  trees  was  cut 
own  in  the  spring,  and  from  its  large  ^^surface^^  roots  many  sprouta 
-ere  sent  up  throughout  the  season. 
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HOTES  UPON  OLUB-ROOT. 

Since  the  announcement  of  the  proposition  that  the  cancer  in  the 
human  subject,  particularly  of  the  stomach,  is  due  to  an  organisn 
closely  related  to  and  perhaps  indentical  with  the  Plasmodiopkm 

BrassiccB  Wor.,  there  has  beet 
a  new  importance  placed  Hpon 
the  club-root  fungug. 

In  case  of  the  cabbage,  the 
root  is  not  eaten,  and  the  edi- 
ble portion  of  the  ^Tiead"  is 
rarely  if  ever  infested  by  the 
organism  causing  the  offen- 
sive cancerous  growths  in  the 
root  systems.  Witii  turnipN 
which  are  equally  infeste- 
with  the  disease,  the  germf 
might  find  ready  access  w 
the  alimentary  canal.  In  the 
process  of  cooking  it  is  prot*- 
able  that  the  fungus  woulu 
be  killed,  but  children  ek 
fond  of  raw  roots,  and,  thit 
eaten,  they  might  cause  the 
lodgment  of  the  live  genns 
where  they,  perhaps,  woolc 
prove  mischievous.  Any  bd- 
ly-diseased  turnip  would  nat- 
urally be  rejected  by  all,  bm 
it  is  in  those  very-  slightlj 
diseased  that  resides  the  most  danger.  In  cutting  away  of  an  excre- 
cence  from  an  otherwise  normal  turnip  there  might  be  quite  a  portioc 
of  the  infested  tissue  left  behind,  which,  when  eaten  raw  or  afta" 
partial  cooking,  might  prove  injurious. 

Radishes  are  usually  eaten  raw,  and  thus  the  germs  might  be  in- 
troduced, especially  when  the  fungus  does  not  produce  any  striking 
distortion  and  the  root  seems  unaffected.    This  latter  is  usually  the 


Fig.  2. 
Club-root  of  Radish. 
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case  with  radishes,  but  that  they  are  subject  to  the  club-root  disease  is 
shown  by  the  accompanying  engraving  (Fig.  2)  of  a  specimen  grown 
upon  the  trial  grounds  the  present  season.  In  this  instance  only  the 
slender,  lower  portion  of  the  root  shows  the  galls,  but  not  unlikely  the 
edible  part  is  also  infested. 

So  long  as  there  is  strong  suspicions  that  cancer  is  induced  by  the 
club-root  germs  in  the  roots  of  turnips,  radishes  and  other  cruciferous 
plants,  it  is  well  for  people  to  be  upon  their  guard  and  eat  only  healthy 
roots. 


THE  miiDEW  OF  LIMA  BEANS. 

Late  in  September  numerous  complaints  of  trouble  with  lima  beans, 
with  specimens,  were  sent  in  to  the  Station.  The  disease  proved  to 
be  the  mildew  (Phytophthora  PhaseoU  Thax.)  and  merits  a  con- 
sideration here  as  being  among  the  most  destructive  of  the  fungus 
troubles  of  the  year. 

The  following  is  from  Bulletin  No.  151:*  "This  fungus  was  first 
described  by  Dr.  Thaxterf  and  later  more  fuUyJ  considered  by  him, 
with  engravings,  some  of  which  are  herewith  reproduced  through  the 
courtesy  of  the  Connecticut  Experiment  Station.  While  the  fungus 
is  very  easily  seen  in  itself  and  also  indirectly  prominent  from  the 
destruction  it  produces  upon  the  affected  lima  bean  plants,  its  native 
home  is  somewhat  of  a  puzzle,  as  evidenced  by  the  following  lines, 
written  by  its  discoverer :  ^Its  origin  ♦  ♦  ♦  is  purely  a  matter  of 
conjecture,  since,  although  it  seems  scarcely  probable  that  so  con- 
spicuous a  form  should  have  been  overlooked  in  so  thoroughly  ex- 
plored a  region  as  the  New  England  and  adjacent  States,  it  has  been 
equally  overlooked  in  other  parts  of  the  world,  if  indeed  it  is  a  for- 
eign importation.' '' 

It  was  not  long  before  the  mildew  was  met  with  in  other  States, 
and  at  the  present  time  it  is  a  serious  menace  to  the  growers  of  lima 
beans  in  New  Jersey.  The  records  show,  for  example,  that  the  dis- 
ease has  been  abundant  in  Bergen  county.  "Here  the  pole  limas  were 
so  badly  attacked  that  few  or  no  pods  were  picked  from  some  of  the 

*  "  Beao  Diseaaes  and  Their  Bemediea." 

t  Botanical  Gazette,  vol.  14,  p.  278,  November,  1889. 

lOoon.  Agr.  Exper.  Bept,  18, 1889,  pp  1(^7-170. 
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fields.  The  mildew  was  worse  with  plants  growing  upon  rich  In- 
lands and  where  the  same  crop  had  been  upon  the  ground  the  previou* 
year/'*    Not  only  the  young  pods,  but  the  whole  flower  clusters  wtrv- 


Vis.  8. 
Lima  Beans  Affteted  with  Mildew. 


destroyed,  and  tlie  dead  tips  of  these  stood  up  above  the  surrounding 
leaves  of  the  affected  plants.  The  general  appearance  of  the  mil- 
dewed pods  is  sho^vn  in  Figure  3,  the  engraving  having  been  made 

♦Kept  N.  J.  Eiper.  Sta.,  1897,  p.  297. 
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•om  a  photograph  of  two  diseased  pods,  while  the  ruined  flower  clus- 
irs  are  similarly  shown  in  Figure  4. 

A  microscopic  examination  of  the  affected  part  of  the  plant  shows 
lat  it  is  penetrated  by  the  slender  threads  of  the  fungus,  which  come 


Fig.  4. 
Lima  Bean  Flowers  Ruined  by  Mildew. 


5  the  surface  and  there  produce  tufts  of  branching  filaments  and  bear 
lultitudes  of  spores,  all  of  which  constitute  the  light  mouldy  cover- 
Qg  and  suggests  the  cominon  name  of  dovmy  mildew  that  is  given  to 
lany  members  of  this  family.    For  example,  there  is  a  closely-related 
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mildew  of  the  grape,  another  of  indoor  lettuce,  another  of  onim*, 
while  the  potato-rot  fungus,  often  extremeh'  destructive,  is  very  neir 
of  kin  to  the  bean  Phytophthora.  Figure  5  gives  some  of  the  mien- 
scopic  details  of  the  mildew.  At  a  is  shown  a  portion  of  the  dia*! 
bean  pod  with  the  threads  passing  through  the  stoma  and  bearing  lis 
spores  uj)on  their  tips.    A  more  enlarged  view  of  the  mildew  is  shon; 

at  b.  The  enemy  in  quescas 
belongs  to  a  group  of  fungi  tlr 
members  of  which  are  rns^ 
the  most  fatal  of  all  that  afflict 
crop  plants,  and  therefore  c^ 
mand  prompt  attention  tm 
the  part  of  the  grower  wk 
met  with. 

Precautions, — Some  hint*  t 
to  precautionary  measuTK  mj 
be  gained  by  a  knowledg?^^^ 
the  habits  of  the  group  U' 
which  the  mildew  of  the  liiu 
beans  belongs.  After  &  »x3t 
what  prolonged  study  of  th? 
relation  obtaining  between  cf 
weather  and  the  developmts' 
of  fungi,  it  may  be  confitol} 
asserted  that  there  is  no  groq 
that  is  more  influenced  by  pn'- 
vailing  moisture  than  U' 
downy  mildews.  The  pottt*- 
rot  fungus  {PhytophthorSr  i«- 
festans  DeBy.)  is  particulirij 
fond  of  wet  weather,  with  \^ 
temperature,  and  the  m^n:- 
show  that  1899,  the  year  when  the  bean  Phytophthora  was  discoYered. 
was  remarkable  for  its  excessive  summer  and  autumn  raini.  In  ^* 
case  of  greenhouse  lettuce  it  is  found  that  sub-irrigation  is  almorf  i 
complete  preventive  of  the  mildew,  otherwise  often  quite  destructive. 
It  is  safe  to  assume,  therefore,  that  the  amount  of  the  bean  mildew  rJJ 
depend  quite  largely  upon  the  amount  of  moisture,  and,  in  a  dry  sea- 
son, but  little  damage  may  be  expected  from  it.    But  the  rains  canno^ 


Fiff.  6. 
Microficopio  Details  of  the  MUdew. 
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be  controlled,  and  therefore  the  factor  of  precipitation,  remains  an 
uncertainty.  This  much  can  become  a  practical  matter,  namely,  the 
.shunning  of  all  lowlands  that  are  apt  to  be  wet.  In  other  words,  favor 
the  higher  and  drier  land  for  lima  beans,  because  in  such  situations 
the  mildew  will  be  less  certain  to  gain  a  foothold. 

Dr.  Sturgis*  concludes  his  report  of  the  remedies  for  the  mildew  as 
follows:  "While  from  the  nature  of  the  disease  it  would  seem  prob- 
able that  the  use  of  fungicides  would  present  many  difficulties,  yet, 
from  experiments  in  which  Bordeaux  mixture,  ammoniacal  copper  car- 
bonate solution,  sulphur  and  potassium  sulphide  were  used,  it  appeared 
that  when  three  applications  of  Bordeaux  mixture  was  followed  by  two 
applications  of  ammoniacal  copper  carbonate  solution  the  amount  of 
the  disease  was  greatly  reduced. 

"The  conclusions  drawn  from  the  experiments  with  fungicides  show 
that  even  in  a  season  most  favorable  for  the  lima  bean  mildew,  a  thor- 
ough treatment  of  the  vines  with  Bordeaux  mixture  will  insure  a  crop. 
The  selection  of  well-drained  land  and  a  light  soil,  reducing  the  nimi- 
ber  of  vines  in  the  hill  and  planting  the  poles  erect,  will  insure  condi- 
tions as  little  favorable  to  the  development  of  the  fungus  as  possible.'' 

THE  ASPARAGUS  RUST. 

In  our  own  State,  the  following  may  stand  as  representative  for  the 
region  centering  in  Middletown,  Monmouth  county,  where  large  areas 
are  devoted  to  asparagus  for  the  New  York  market.  Mr.  James  C. 
Hendrickson  reports:  "The  asparagus  fields  look  unusually  well  for 
this  time  of  year.  There  has  been  very  little  rust  this  fall.  Most  of 
the  X^olossar  beds  are  gone.  The  'French'  and  Talmetto'  beds  are 
now  showing  a  little  rust.  I  do  not  see  much  difference;  if  any,  it  is 
slightly  in  favor  of  the  'French'  sort.  The  crop,  I  think,  has  been  an 
average  one  considering  the  past  six  years."  Mr.  Charles  Tindall,  of 
New  Monmouth,  writes  that  "The  crop  was  larger  than  the  previous 
year,  partly  on  account  of  warmer  weather  and  sufficient  moisture  in 
May;  also  because  of  less  rust  in  the  fall  before.  The  quality  was 
also  good.  The  growth  of  top  is  not  as  heavy  as  last  year,  caused  by 
the  dry  weather  at  the  time  of  plowing  off  the  beds  the  last  of  June. 
The  rust  made  its  appearance  about  the  first  of  September  in  a  light 
form,  but  too  late  to  materially  affect  the  crop,  excepting  where  it  was 

*  Report  Conn.  Ezper.  Sto.  1897,  pp.  159-160. 
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neglected  in.  cultivation  or  badly  infested  witii  the  beetle.  To  my 
knowledge  there  are  only  the  two  varieties  in  this  section,  'Palmetto' 
and  Trench  Argenteuil/  and,  so  far  as  I  have  been  able  to  ascjeruin, 
there  is  no  material  difference  in  regard  to  the  rust,  both  being  affected 
about  the  same.  Seedlings  that  have  been  cared  for  well  are  practically 
free  from  rust  and  are  looking  very  well.'' 

For  the  southern  section,  providing  asparagus  for  the  Philadelphia 
market,  Mr.  John  G.  Whitall,  of  Woodbury,  writes:  "The  crop  tbe 
past  season  was  a  fair  one,  but  the  rust  is  now  probably  worse  than 
ever  before,  many  of  the  fields  being  entirely  dead.  The  rust  did  not 
make  its  appearance  as  eariy  in  the  season  as  usual,  but  since  appear- 
ing has  been  very  destructive.  The  Talmetto'  does  not  show  the  ef- 
fects of  the  rust  neariy  as  badly  as  'other  varieties.  In  one  or  two 
oases,  where  beds  of  Talmetto'  have  been  kept  entirely  free  from  grass 
and  weeds,  the  rust  does  not  seem  as  bad  as  where  these  have  been 
allowed  to  grow." 

For  Vermont,  Mr.  W.  J.  Morse,  Assistant  Botanist  of  the  Experi- 
ment Station,  reports :  "We  have  been  on  the  lookout  for  it  for  sev- 
eral days  and  have  found  very  little  of  it,  where  in  years  past  it  has 
been  quite  prevalent.  Professor  Jones  is  of  the  opinion,  therefore, 
that  it  is  not  occurring  as  much  in  this  locality  this  year  as  usual"' 

For  Massachusetts,  Professor  Stone  writes :  "I  think  I  can  say,  in 
general,  that  this  year  has  been  a  very  good  one  for  asparagus.  By 
that  I  mean  there  ha^  been  very  little  rust.  We  have  had  plenty  of 
rain  all  through  the  season,  and,  according  to  my  theory  of  rust  in- 
fection, we  should  not  expect  much  in  such  a  season.  I  know  that  they 
have  it  on  Cape  Cod  to  some  extent,  but  one  large  grower  told  me  that 
it  was  far  less  than  during  other  seasons.  Our  beds  at  the  CoU^pe  at 
the  present  time  do  not  show  a  particle  of  the  fall  stage.  I  saw  a 
good  illustration  of  spraying  this  summer  with  Bordeaux  mixture 
alone.  One  small  bed  was  divided  into  two  sections,  one-half  of  whicb 
was  sprayed  and  the  other  half  not  The  gain  on  the  sprayed  portion 
was  enormous  compared  with  the  unsprayed.  This  was  done  by  a 
man  who  owns  sixteen  or  seventeen  acres  of  asparagus,  and  he  cer- 
tainly covered  his  plants  thoroughly  with  Bordeaux.  They  were  cot- 
ered  so  thoroughly  with  Bordeaux,  large  and  small  branches^  that  they 
had  the  appearance  of  a  blue  spruce.  This  experiment  convinces  me 
that  if  plants  are  thoroughly  covered,  every  portion  of  them,  with  the 
Bordeaux  mixture,  that  good  results  can  be  obtained.    The  difficulty 
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has  been,  however,  to  thoroughly  cover  the  plants  with  Bordeaux 
mixture/' 

Professor  Stewart  writes  for  New  York:  "I  am  sorry  to  say  that 
I  can  give  you  little  definite  information  except  for  eastern  Long 
Island.  I  have  just  returned  from  a  trip  to  that  section,  and  I  find 
that  there  the  rust  is  somewhat  more  destructive  than  it  was  in  1901. 
Many  of  the  young  buds  are  considerably  injured  by  the  disease,  the 
plants  being  already  dead  or  brown,  but  the  majority  of  the  older  bedfi 
are  only  moderately  affected  and  are  still  very  largely  green.  The 
few  beds  which  I  have  observed  in  Central  New  York  are  very  slightly 
affected,  and  my  impression  is  that  there  is  not  much  of  the  disease  in 
this  part  of  the  State/' 

Prom  Delaware,  Professor  Chester  reports  as  follows :  "I  have  found 
the  rust  generally  prevalent  throughout  Delaware  during  the  present 
reason,  but  probably  not  more  abundant  than  last  year.  I  have,  how* 
ever,  only  general  impressions  to  convey  on  the  subject." 

Professor  Buckhout  writes  for  Pennsylvania:  "Up  to  the  time  of 
receiving  your  letter  I  had  not  noticed  any  asparagus  rust  on  our  bed, 
but  on  looking  it  over  to-day  I  find  there  is  quite  a  showing,  though 
hardly  so  much  as  in  previous  years;  certainly  no  more.  I  may  say 
that  we  have  done  no  spraying  and  that  our  bed  is  small,  scarcely,  if 
any,  over  one-fourth  acre.  The  general  course  of  the  growing  season 
has  been  as  follows:  A  dryer  than  usual  spring,  culminating  with 
unsasonably  dry,  dusty  weather  up  to  June  10th.  Rain  then  began 
and  was  almost  daily  until  about  July  15th  to  20th,  when  there  was 
a  gradual  diminishing  until  August  Ist.  August  was  midsummer 
dryness,  unbroken  by  rain  until  September  12th,  but  no  rains  of  con- 
sequence until  September  25th." 

For  Virginia,  Professor  Alwood  sends  the  following:  "This  year 
the  asparagus  rust  has  appeared  in  our  plantations  here.  As  it  ap- 
peared in  some  young  plants  set  last  spring,  I  have  no  hesitancy  in 
saying  that  the  fungus  must  have  been  brought  from  the  nursery. 
These  plants  were  purchased  at  a  small  nursery  near  Richmond,  which 
would  go  to  show  that  the  territory  is  infested ;  and  I  doubt  not  that 
this  disease  is  prevalent  about  Richmond,  as  it  is  at  some  points  along 
the  coast." 

Professor  Selby  reports  for  Ohio:  "I  can  give  you  but  little  new 
information  concerning  asparagus  rust.  Indeed,  I  have  no  definite 
notes  save  the  general  one  that  it  has  become  spread  over  almost  the 
entire  State,  locally." 
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Professor  Arthur  reports  from  Indiana :  "The  rust  in  Indiana  did 
not  appear  very  early  this  season,  but  it  was  general,  probably  few 
or  no  patches  of  plants  escaping.  While  destructive,  it  does  doc 
seem  to  have  been  uncommonly  so,  as  might  have  been  supposed 
from  the  wet  season.  No  ascida  have  yet  been  found  within  the  Ststp. 
Here  at  Spirit  Lake  (Iowa)  I  find  the  rust,  but  there  is  so  little 
of  it  as  to  be  economically  unimportant.  At  Decorah,  Iowa,  as  jou 
may  be  aware,  Mr.  Holway  found  secida  on  onion  leaves,  close  to 
rusted  asparagus  plants  (and  nowhere  else),  which,  in  the  light  of 
Mr.  Sheldon's  studies  (reported  in  Science),  appears  to  indicate  that 
asparagus  rust  is  not  confined  to  a  single  genus  of  host  plants,  at  least 
in  the  aecidial  stage.  Whether  Puccinui  Porri  is  identical  with  P%€- 
cinia  Asparagi  or  not  it  would  be  rash  to  say.  It  is  safer  at  presHit 
to  assume  that  they  are  distinct,  but  that  the  latter  may  occasionally 
produce  aecidia  on  onion  almost  or  quite  like  the  aecidium  of  P.  Porri 
in  morphological  characters.'' 

Doctor  Burrell  reports  for  Illinois :  "The  asparagus  rust  has  ap- 
peared in  many  new  places  in  various  parts  of  Illinois  during  the  last 
year,  and  it  has  been  found  within  that  time  in  quit«  a  number  of 
places  where  it  had  been  earlier  introduced,  but  of  which  we  had  no 
previous  knowledge.  I  think,  all  told,  there  must  be  at  least  one  hun- 
dred separate  locations  of  the  disease  now  in  our  State.  I  have  had 
no  practical  experience  in  combatting  it  and  have  no  definite  knowl- 
edge as  to  its  extermination  within  our  borders.  It  is  true,  however, 
that  certain  statements  have  been  made  by  practical  growers,  going  to 
show  that  they  have  kept  it  down  by  spraying  with  Bordeaux  mixture. 
I  have  no  definite  evidence  concerning  anything  about  the  disease  now 
save  this  fact — that  it  is  evidently  increasing  considerably  with  us,  and 
I  think  it  is  doing  a  good  deal  of  damage." 

For  Iowa,  Professor  Pammel  writes :  "The  Puccinia  Asparagi  is  on 
the  increase,  but  I  have  no  extensive  reports  from  other  sections  of 
the  State,  and  I  notice  that  additional  plots  are  affected  in  thi^ 
vicinity." 

Professor  Bessey  writes  for  Xebraska :  "Mr.  John  L.  Sheldon.  In- 
structor in  Botany  in  the  School  of  Agriculture,  who  has  made  thi? 
rust  a  special  study  for  a  number  of  years,  says  that  there  is  not  a5 
much  this  year  as  last.  In  regard  to  the  possible  connection  between 
the  abundance  of  rust  this  year  and  the  peculiarities  of  the  season,  be 
says  that  of  course  this  season  has  been  wet  and  the  rust  less  abundant 
Whether  there  is  any  connection  between  these  two  points  he  is  not 
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prepared  to  say.  However,  he  says  that  there  is  less  rust  on  low  land 
than  on  high  land,  and  you  may  put  this  fact  with  the  other  and  make 
what  you  can  out  of  it.  Many  people  burn  the  brush  at  the  end  of  the 
year,  and  where  this  is  done  there  is  now  little  or  no  rust.  In  some  in- 
stances the  owners,  after  burning  the  brush,  run  over  the  ground  with 
a  disc  cultivator,  and  this  seems  to  do  some  good  also.  In  a  particu- 
lar case,  near  Lincoln,  the  asparagus  is  grown  in  an  orchard  where 
burning  and  other  precautions  cannot  be  resorted  to,  and  it  is  a  fact 
that  there  is  more  rust  in  this  asparagus  plot  than  elsewhere.  Still 
the  season  is  one  which  is  characterized  by  a  small  amount  of  rust  on 
the  asparagus.** 

Professor  W.  R.  Shaw  reports  for  Oklahoma :  "I  have  neither  seen 
any  of  the  rust  nor  received  any  report  of  its  occurrence  in  Oklahoma 
and  Indian  Territories,  and  Mr.  Morris,  our  Horticulturist,  informs 
me  that  he  has  never  met  with  this  rust  in  this  region." 

Professor  Saunders  sends  the  following  for  South  Dakota :  "I  have 
nothing  in  particular  to  report  with  reference  to  the  asparagus  rust. 
The  only  two  patches  of  asparagus  that  I  know  of  were  so  badly  in- 
fested last  year  that  they  were  plowed  up  and  destroyed  last  fall.  A 
few  scattering  volunteers  in  our  timber  claim  were  quite  as  badly  in- 
fested this  year  as  was  the  patch  of  asparagus  last  year.** 

For  North  Dakota,  Professor  Bolley  sends  the  following :  "This 
time  I  am  able  to  report  to  you  that  the  asparagus  rust  is  here  with  a 
vengeance.  I  am  unable  to  give  you  any  information  regarding  the 
influence  of  weather  upon  the  disease.  Last  year  we  had  a  very  dry 
season.  The  plot  at  the  College,  which  is  a  large  one,  rusted  some  time 
in  August,  so  as  to  be  thoroughly  brown.  This  spring  has  been  an 
extremely  wet  one,  so  there  was  an  abundance  of  moisture  in  the 
ground  at  all  periods  of  the  growing  season,  and  this  College  bed  was 
struck  by  rust  so  as  to  be  thoroughly  killed  by  the  15  th  of  August, 
so  dead  that  we  cut  it  all  down  and  are  making  some  experiments  as 
to  the  further  effect  of  the  rust,  how  to  control  it,  etc.  This  bed  at 
the  College  is  one  of  the  oldest  asparagus  beds  in  the  country  and  has 
become  thoroughly  infested.  Last  year,  on  my  own  lawn,  my  bed  of 
asparagus  was  killed  by  rust.  I  pulled  all  of  the  old  stalks  out  of  the 
bed,  burned  them  up  and  covered  it  with  ashes.  The  bed  this  year 
has  borne  no  rust,  but  I  simply  consider  it  an  accident;  do  not  know 
why  the  plants  have  staid  green  until  frost.  The  rust  is  spreading 
through  the  State,  I  know,  because  I  have  found  it  upon  volunteer 
asj>aragu8  on  numerous  tree  claims.** 
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Professor  Nelson  makes  a  favorable  report  for  Wyoming:  "I  again 
have  the  pleasure  of  reporting  that  the  asparagus  rust  has  not  made 
its  appearance  in  this  State  so  far  as  I  have  been  infarmecf 

Professor  Balmer,  of  Washington,  sends  the  following :  "I  have  seen 
no  asparagus  rust  in  this  State,  nor  have  I  heard  of  any." 

For  California,  J.  J.  Keegaji,  Secretary  of  the  State  Board  of  H<mi- 
culture,  writes:  "I  beg  leave  to  acknowledge  receipt  of  your  report* 
for  1899,  1900  and  1901,  for  which  please  accept  my  thanks.  The 
information  they  convey  will  be  of  the  greatest  value  to  this  Board 

"We  are  trying  by  all  means  in  our  power  to  prevent  the  introductiwi 
of  the  asparagus  rust  into  this  State.  This  Board  has  passed  a  resdn- 
tion  prohibiting  the  introduction  of  all  asparagus  roots  and  seeds  from 
any  place  outside  of  California  into  this  State.  By  this  means  re 
hope  to  escape  it. 

"The  asparagus  industry  is  rapidly  becoming  of  the  greatest  import- 
ance, fields  of  1,000  acres  and  upwards  having  been  planted  on  the 
islands  in  the  delta  of  the  Sacramento  and  San  Joaquin  rivers,  and  tk 
coming  season  many  more  will  be  added.  Should  the  rust  be  intro- 
duced it  would  all  be  ruined,  as  the  islands  are  ver}'  low  and  moist 
protected  by  levees  from  overflow  and  most  favorable  to  the  propagi- 
tion  of  fungus  growths.'' 

Atfparacus  Rust  oa  tk«  Goll«ce  Tmn^ 

On  October  23d  a  final  inspection  was  made  of  the  several  variede? 
in  the  four  plots.  The  field  generally  showed  much  rust  and  the  taish 
was  not  vigorous.  The  larger  size  and  deeper  green  of  the  ^TaJm^to"* 
variety  was  evident  from  all  parts  of  the  field.  The  "Argenteuil''  wa 
little  infested.  Upon  a  basis  of  percentages,  as  assigned  to  the  amoant 
of  rust  in  former  years,  the  "Palmetto"  and  "Argenteuil"  show  2-> 
per  cent,  while  the  "Mammoth,"  "Elmira,"  "Columbian,"  "Colo*- 
sal,"  "Brunswick"  and  "Cross-bred"  have  75  per  cent,  of  rusting. 

Last  year  the  percentages  were  20  and  50.  It  was  noted  that  the 
least  rust  was  upon  the  plot  where  barnyard  manure  had  been  applied- 

BROOM-RAPE  UPOIC  COUBITS. 

The  greenhouse  during  last  winter  was  employed  in  part  in  testing 
the  habits  of  certain  seed-bearing  parasites,  as  the  dodders  and  hrootn- 
rape.    It  is  interesting  to  note  that  a  colons  plant  standing  near  tlie* 
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PLATE  Vn. 
(^oleus  Plantain  pot  showing  Broom-rape  Parasite  in  Bloom  near  il»e  soil. 
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experiments  became  infested  with  the  species  of  broom-rape  (Oro- 
banche  ramosa  L.)  that  is  sometimes  quite  destructive  to  the  tobacco 
and  hemp,  particularly  in  Kentucky.* 

Last  year  specimens  were  met  with  upon  tomato,  f  which  is  a  host 
closely  related  to  the  tobacco.  In  this  instance  the  host  is  a  member 
of  the  mint  family  and  shows  that  this  root  parasite  has  quite  a  wide 
range  of  plants  upon  which  it  may  possibly  flourish.  Plate  VII.  shows 
the  potted  coleus  plant  and  the  broom-rape  that  is  growing  upon  it 
below  the  surface  of  the  earth. 


EZPERIMEIITS  IM  GERMUrATION  OF  CORN. 

Thirty-two  lots  of  corn  were  germinated  with  as  little  moisture  in 
the  soil  as  possible.  Only  lots  Nos.  9,  10,  25  and  31  gave  albinos.  A 
duplicate  set  wbb  grown  in  very  moist  earth,  with  the  result  that  Nos. 
9,  10,  22,  25  and  31  gave  albinos.  There  was  one  albino  plant  in  No. 
22 ;  otherwise,  the  numbers  giving  albinos  were  the  same  in  the  two 
lots.  This  would  indicate  that  the  albinism  is  in  the  seed  or  at  least 
not  induced  by  the  amount  of  moisture  in  germination. 

A  considerable  lot  of  small  ears  ("nubbins"),  mostly  immature, 
were  placed  upon  moist  moss  and  the  scattered  grains  germinated.  An 
albino  seedling  was  a  rare  exception.  This  indicates  that  immaturity 
of  the  grains  is  not  a  condition  for  albinism. 

Ears  yielding  albinos  were  selected  and  twenty  grains  from  each 
row  planted. 

, ^No.1. »  s ^No.a. .  . ^No.8. .  . No.  4.. » 
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This  indicates  that  the  albinos  are  not  confined  to  certain  pairs  of 
TOWS  on  the  ear. 

*  BoUetin  24.  Kentaoky  Experiment  Station,  1890. 
t  Beport  for  1901,  p.  435. 
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Tests  were  made  of  grains  from  ears  when  there  were  three  ftnp 
lets)  upon  the  stalk: 


Na 


1.    Oldert      ear 

AIWw^, 

Gno. 

2.  Middle      "  

3.  Yoangeet  "  „ 



20 
16 

4 

1 

14 

1 

1ft 

1 

7 ^ 

■•   ..■■..••••••••••.       *• 

2 
IS 

14 

H»      ...•.•••*••■•••••••••>••••■.••••••*.  •«•• 

20 
17 
17 

Here  there  were  only  two  albinos,  and  both  from  ears  of  the  siiB'' 
plant.    These  were  the  oldest  and  the  middle  ear  upon  the  stalL 

A  larger  test  was  made  of  grains  from  ears  where  there  were  tr* 
(twins)  upon  the  stalk: 

AibbuM.  &m. 

No.    1 3         9 

«  2 - 1        18 

«  3 «    ..        IS 

«  4 1        19 

«•  5 1        18 

«  6 7  9 

«  7 2        18 

«  8 1  11 

«  9 ~  » 

*^  10  20 

«  11 „ 18 

"  12 « 18 

«  13 4  14 

"  14 2  17 

"  16 20 

•'  16 20 

«  17 19 

«  18 18 

«  19 «   ..  20 

•'    20 7 

In  the  first  set  only  four  ears  yield  albinos,  two  of  which  are  tk 
older  and  two  the  younger  ears  upon  the  stalk.  It  is  to  be  oteenwi 
that  the  majority  of  all  the  white  seedlings  came  from  the  second  pair 
of  twins  (Nos.  3  and  4)  where  both  ears  gave  albinos. 


No.    1. 

"    a. 

"      8. 
"      4. 
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Yoaoger. 

Albinoi.  Green. 
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...    3        14 
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In  the  second  set  nine  ears  gave  albinos,  four  being  of  the  older 
and  five  of  the  younger  ears.  It  is  to  be  noted  that  in  all  instances 
but  one  where  one  ear  of  a  pair  showed  albinism,  the  other  also  did 
the  same.    This  indicates  that  the  whole  plant  is  affected. 

Special  test  of  prolific  com  was  made  as  follows,  twenty  grains  in 
a  planting  from  each  year : 

Ear.  Albinos.  GreexL  Ear.  Albinoi.  Qroen. 

Plant  1 A         8           17               Plant  6 A         ..  20 

B         2           16  B         ..  20 

C         1           19  C         ..  20 

Plant  2 A    ..     20      Plant  7 A    8     16 

B    ..     18  B    1     18 

C    ^     16  C    ..     19 

Plant  8 A    5     12      Plant  8 A    1     19 

B    2     16  B    1     19 

C    6     13       •        C    1     19 

Plant  4.....    A         ..  20  Plant  9 A         1  19 

B         ..  19  B         2  18 

C         ..  17  C         7  18 

D         2  16 

£         8  17 

Plants A         ..  20 

B         .  20 

C         ..  18 

D  17 

In  this  test  it  is  noted  that  when  one  ear  of  the  set  of  three  to  five 
from  a  stalk  showed  albinism,  the  others  did  also,  with  but  a  single 
exception.  Plants  2,  4,  5  and  6  gave  no  albinos.  The  oldest  ears  (A) 
gave  3,  5,  3, 1  and  1  white  seedlings,  respectively,  or  a  total  of  13.  The 
next  oldest  gave  2,  2,  1,  1,  2,  or  a  total  of  8.  The  third  ear  gave  1,  5, 
1  and  7,  or  14.  The  single  fourth  ear  gave  2  and  the  fifth  ear  3 
albinos. 

The  white  seedlings  do  not  seem  to  be  attributed  to  over  bearing  of 
the  stalk  or  to  age  of  the  ear  when  twins  or  triplets  are  produced. 

Several  tests  were  made  of  inbred  com  in  contract  with  wide-bred 
ears.  The  former  received  only  the  pollen  of  the  same  plant,  while 
the  latter  has  the  tassels  removed  before  the  silks  were  receptive. 
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Intned  Corn.                                                                            AlhlTKia,  Grwa. 

No.  1 13  43 

"     2 15  » 

"     8 7  « 

Wide-bred  Com.  (^en. 

No.  1 60 

••    2. es 

"     8 ^ ^    «5 

There  were  seventy  grains  planted  at  four  different  tinies  from  eadi 
of  the  six  ears.  Of  the  inbred  com  over  a  quarter  were  albinos,  wtik 
none  appeared  among  the  two  hundred  seedlings  of  the  wide-bred 
grains. 

Plate  VIII.  shows  the  plants  in  one  of  the  tests  when  two  wetis 
old.  Rows  2  and  3  are  particidarly  poor,  as  shown,  in  contract  with 
the  plants  in  row  4.  The  albinos,  although  present,  are  not  easily 
seen  in  the  engraving. 

The  number  of  tests  in  all  the  above-mentioned  germinati(ms  is  too 
small  to  warrant  any  conclusion,  but  the  results  as  a  whole  point 
towards  close  fertilization  as  the  cause.  It  would  be  well  for  all 
growers  of  corn  to  detassel  the  plants  from  which  the  seed  ears  are 
afterwards  selected. 


OM  THE  BEHAVIOR  OF  KUTIIJLTED  SEEDI^INGS.* 

The  particular  form  of  mutilation  of  seedlings  here  considered  is 
that  of  the  removal  of  the  plumule.  Several  kinds  of  plants  have  b^i 
tested  during  the  last  twelve  months  in  the  deplumuling  of  the  youBg 
seedlings.  The  first  of  these  was  the  garden  radish,  repiesenung  a 
small,  large-rooted  and  short-lived  plant  Soon  after  the  seedling  was 
above  ground  the  pumule  was  removed  upon  alternate  rows  of  plant*, 
while  the  other  rows  were  left  to  grow  normally.  The  first  tiling  to 
observe  was  the  much  deeper  green  of  the  cotyledons  of  the  depla- 
'muled  plants.  This  was  followed  by  a  remarkable  elongation  of  the 
petiole  and  the  large  size  of  the  obcordate  blade,  the  former  attaining 
a  length  of  three  inches  and  the  latter  a  breadth  of  an  inch  and  a  halt 
These  cotyledons  were  raised  at  an  angle  of  about  45®,  and  the  vey 
dark-green  blade  had  a  thickness  nearly  double  that  of  the  nornial 

^Abstract  of  a  paper  prepared  for  the  fifth  meeting  of  the  Society  for  Plant  Uat- 
phologj  and  PhjBiology,  at  Columbia  Universitj,  January  lat,  1902,  and  paUkbed 
without  illustrations  in  Torrej's  February,  1902. 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


^^ 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  BEPORT.  41S 

cotyledons.  A  microscopic  examination  showed  that  the  greater  thick- 
ness was  due  to  increased  size  of  the  cells  instead  of  to  a  multiplica- 
tion of  the  layers.  The  chlorophyll  was  excessive  and  the  amount  of 
starch  so  great  as  to  practically  render  them  black  when  blanched  with 
alcohol  and  iodized.  The  roots  grew  to  nearly  market  size,  and  had 
the  tests  been  made  with  a  turnip-shaped  sort  instead  of  a  long  variety, 
I  it  is  very  likely  that  the  roots  would  have  been  fit  for  the  table.  See 
1,  Plate  IX. 

The  second  species  was  the  common  morning-glory  {Ipomosa  pnr- 
purea).  Here  the  cotyledons  are  large  in  the  seedling,  but  quickly 
are  lost, from  sight  by  the  development  of  the  much  larger  alternate 
true  leaves.  After  holding  on  for  a  few  days,  as  a  rule,  the  cotyledons 
lose  their  green  color  and  drop  from  the  stem.  In  the  deplumuled 
seedlings  petioles  at  once  begin  to  elongate,  as  was  shown  to  be  true 
with  the  radish,  while  the  remarkable  green  develops  in  the  blades, 
that  likewise  become  double  or  more  the  normal  size  and  become 
the  organs  of  photo-synthesis  from  the  mutilated  plant.  Their  dark 
green  is  shared  by  the  long,  arched  petioles  (quite  different  in  this  re- 
spect from  those  of  the  radish)  and  the  hypocotyle.  The  latter  be- 
comes of  twice  the  sectional  area  of  the  normal  plants,  that  are  now 
several  feet  high  and  bearing  flowers  and  become  a  store-house  for 
the  starch,  that  is  robbed  of  its  proper  use  by  the  absence  of  any  stem. 
The  root  system  of  the  deplumuled  plant  is  not  different  from  that 
of  the  normal  specimens.    See  2,  Plate  IX. 

A  third  type  of  plant  put  to  the  test  is  the  Hubbard  squash,  the 
seedlings  pf  which  naturally  have  large  cotyledons.  In  these  the  seed 
leaves  remain  near  the  soil,  without  any  apparent  elongation  of  the 
hypocotyle,  but  there  is  a  remarkable  increase  in  the  size  of  the  coty- 
ledons, until  they  are  sometimes  four  or  more  inches  in  length  and 
very  odd,  to  say  the  least  Normally,  the  true  leaves  come  forth  from 
the  pumule  rapidly,  and,  due  to  their  large  size,  the  cotyledons  are  soon 
out  of  sight  and  quickly  wither  away.  Dwarfed  squash  plants,  de- 
pending entirely  upon  the  cotyledons,  have  been  kept  in  apparently 
healthy  condition  for  four  months,  the  size  remaining  practically  the 
same  after  the  first  four  weeks.  These  plants,  unlike  those  previously 
mentioned,  need  frequent  attention,  for  buds  will  develop  in  the  axils 
at  the  seed  leaves,  which,  when  removed,  will  be  followed  by  others 
wi-thout  any  determined  number.  If  left  undisturbed  a  whole  thick 
cluster  of  stems  and  small  leaves  will  develop.    See  3,  Plate  IX. 
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The  eggplant,  as  representing  a  slow-growing  type  of  bushy  plant, 
was  employed  for  the  tests  in  question,  and  it  was  found  that  they 
behaved  in  a  manner  similar  to  the  radish,  in  that  the  petiole  became 
ridged  and  nearly  upright,  and  bore  the  thick,  almost  fleshy,  much-en- 
larged oblaneeolate  blades  well  up  in  the  air  and  sunshine.  In  thit 
form  the  deplumuled  plants  will  stand  still,  in  a  very  liberal  sens^  of 
that  term,  for  an  indefinite  time — ^not  weeks,  but  long  months. 

The  last  type  of  plant  to  be  considered  is  represented  here  bv  the 
common  sunflower  (Helianthus  cmnuus  L.).  As  with  the  other  types. 
the  plants  in  alternate  rows  were  deplumuled.  The  first  change  wa? 
<}uickly  observed,  namely,  in  the  enlargement  of  the  cotyledons,  boi 
here  the  most  notioeabfe  thing  observed  was  the  elongation  of  the  hy- 
pocotyle,  which  finally  reached  fully  nine  inches  or  double  that  of  iIk* 
normal  plants.  There  is  a  greater  tendency  for  pypocotyledonarr 
growth  in  the  sunflower  than  any  other  of  the  types  named,  and  this 
was  remarkably  accentuated  in  the  mutilated  plant.  The  structure  of 
this  stem,  even  at  the  end  of  three  months,  retained,  generally,  the 
primitive  structure  it  possessed  as  a  young  seedling — that  is,  for  ex- 
ample, the  wood  zone  was  made  of  a  series  of  stout  bimdles,  evenlr 
disposed,  without  the  filling  in  and  completion  of  the  thick  ring  of 
zylen,  so  well  demonstrated  in  the  normal  plant  at  the  same  age.  See 
4,  Plate  IX. 

The  experiments  illustrate  how  an  organ  normally  designed  to  store 
food  for  the  developing  seedling  may  persist,  in  case  of  an  emergency. 
and  take  on  a  greatly  increased  size  for  that  purpose.  The  petiole 
may  assume  a  direction  in  connection  to  its  enlargement  that  will  aid 
tlio  blade  in  its  work  of  photo-synthesis.  Along  with  these  changes  in 
the  seed  leaves  there  may  be  others  in  surrounding  part^,  particularly 
the  hypoeotyle  when  it  becomes  thickened,  remarkably,  and  greoi  in 
tlie  moming-glor}'  and  greatly  elongated,  but  slender  in  the  sunflower. 
In  case  of  the  radish,  a  place  for  any  surplus  growth  is  provided  fw 
in  the  root  naturally  destined  to  be  fleshy,  and  the  hypoeotyle  is  not 
modified. 

Perhaps  the  greatest  surprise  is  the  length  of  time  a  plant  will 
hold  out  when  it  is  deprived  of  the  means  for  making  a  suw^s^nl 
struggle  for  life  and  all  possibility  of  reproduction. 
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FUMGICIDES  AND  SPRATIMG. 

The  fungicides  employed  in  the  greenhouse  during  the  past  season 
were  kerosene  emulsion  and  soap,  and,  at  the  Experiment  Area,  soda- 
Bordeaux. 

The  constituents  of  the  emidsion  were  in  the  following  proportions : 

Keroseoe 2  pints. 

Hard  soap... 2  ounoeB. 

Water.. 8  gallons. 

This  formula  is  the  same  as  that  frequently  recommended  as  a 
greenhouse  insecticide,  with  the  exception  that  it  calls  for  twice  the 
quantity  of  water.  To  prepare,  the  requisite  amount  of  "Ivory^'  soap 
was  dissolved  in  about  one  gallon  of  boiling  water,  and,  after  removing 
from  the  fire,  the  kerosene  was  added.  Drawing  the  solutions  through 
a  knapeack  pump  is  a  very  satisfactory  method  of  combining  them. 
Ten  minutes  "pumping  into  itself"  should  produce  a  creamy  mass 
that  will  not  separate.  After  adding  the  proper  amount  of  water  the 
emulsion  is  ready  for  use.  A  considerable  quantity  of  the  concen- 
trated emulsion  may  be  set  away  in  closed  vessels  and  drawn  out  as 
needed. 

The  soap  solution  employed  consisted  of  "Ivory"  soap  and  water  in 
the  proportions  called  for  by  the  emulsion  formula,  namely,  two 
ounces  of  soap  to  eight  gallons  of  w^ter. 

How  Applied. — For  testing  different  strengths  of  kerosene  emulsion 
and  soap  upon  a  few  potted  plants,  an  atomizer  was  used;  but  for 
treating  the  larger  number  of  plants  in  the  bench,  a  knapsack  pump 
was  employed  after  the  first  two  weeks.  The  atomizer  is  very  conveni- 
ent where  only  a  pint  or  two  is  to  be  applied,  but  for  larger  amounts 
the  knapsack  pump  is  much  mort*  satisfactory,  it  applying  the  solu- 
tion more  thoroughly  and  in  a  much  shorter  time. 

.  A — In  the  Greenhouse. — For  testing  the  fungicidal  values  of  kero- 
sene emulsion  and  soap  in  the  Station  greenhouse,  mildewed  plants  of 
Phlox  Drummondii  and  the  common  verl)cna  were  employed.  On  No- 
vember 8th  mildewed  seedlings  of  these  were  selected  and  transferred 
from  the  Experiment  Area  to  the  coolest  benches  in  ilie  greenhouse. 
They  were  disposed  in  twenty-one  cross-rows,  five  plants  to  a  row. 

The  disease  thrived  under  the  new  conditions,  and  by  the  end  of 
two  weeks  its  presence  upon  the  plants  was  very  apparent.    Spraying 
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was  begun  November  27th,  and  between  that  date  and  April  1>: 
twenty-Bix  applications  were  made.  During  cloudy  weatheat^  wbrn  tk-: 
conditions  were  most  favorable  to  the  mildew,  the  applicriUBB  wn- 
made  every  two  days. 

For  a  time  there  was  no  striking  contrast  between  the  fipsyil|lintr 
and  the  unsprayed;  but  after  the  tliird  week  the  mildew  n^sse^ 
more  conspicuous  upon  the  unsprayed.  'These  made  but  ieaUignvtj 
and  developed  almost  no  flowers.  Before  the  end  ot  the  MMi  tir.»- 
thirds  of  the  phlox  plants  were  dead.  The  check  verbenii  tttin^i 
but  were  practically  worthless. 

The  plants  treated  with  kerosene  emulsion,  although  not  AJ^fcyy 
from  mildew,  were  not  sufficiently  affected  to  prevent  tlieir  w^aag  a 
vigorous  growth,  and  in  due  time  blooming  freely  nntil  thecttliitbt 
season?  Plate  X.  shows  a  portion  of  the  spraying  expenaMrf;  «it£ 
phlox.  The  untreated  rows  are  upon  the  right  and  treated  MM  l^t? 
the  left. 

About  midwinter  a  verbena  plant  seriously  affected  by  fliUnr  *5t 
transplanted  to  a  box  and  its  foliage  divided  as  nearly  as  pMlHl  V 
a  board  partition.  One  of  these  halves  was  sprayed  every  iteilirr 
with  kerosene  emulsion,  while  the  other  was  untreated.  Thff^MBi''' 
ance  of  the  plant  at  the  end  of  the  season  is  shown  in  Plate  jjS- 

The  soap  solution  was  applied  throughout  the  sl&ason  at  1 
intervals  as  the  emulsion,  and  while  its  effect  upon  the 
apparent,  the  plants  so  treated  were  plainly  inferior  to 
with  emulsion.  <^m  4 

A  limited  test  was  made  of  the  fungicidal  value  of  half  \ 
strength  solutions  of  the  greenhouse  fungicides  employed. 

3  potted  plants  were  sprajed  with  half-strength  kerosene 

8      •«  "          "           "           ••     quarter "                " 

3      "  "          '*          '•           '•     half       '•                "         I 

3      •'  "          "           *'           •*     quarter  "                " 

These  plants  were  sprayed  at  the  same  intervals  as 
bench.    The  half  and  quarter-strength  emulsion  seemed  to] 
mildew  about  as  well  as  the  fidl-strength  solution,  but  it  kki 
make  a  more  extended  trial  of  the  weaker  solutions  befoit j 
their  use. 

Half  and  quarter-strength  soaps  checked  the  mildew  but] 
plants  so  treated  being  severely  infested. 
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B — In  the  Field. — There  was  practically  no  spraying  during  the 
past  summer  at  the  Experiment  Area.  It  was  intended  to  spray  with 
soda-Bordeaux  two  belts  of  bush  beans,  one  belt  of"  stock  tomatoes,  one 
belt  of  watermelons  and  all  the  crossed  cucumbers. 

The  first  application  was  made  July  12th,  the  second  July  23d, 
after  which  it  seemed  almost  impossible  to  repeat  the  applications  as 
frequently  as  conditions  demanded  without  neglecting  other  duties. 
Spraying  was  therefore  discontinued.  No  appreciable  results  followed 
the  two  applications. 

FUMOI  AS  RELATED  TO  WEATHER. 

The  following  items  are  gathered  from  the  "Weather  and  Crop  Bul- 
letins'* issued  weekly  by  the  State  Weather  Service  during  the  montha 
of  April  to  September : 

July  8th — "Tomatoes  backward  and  showing  some  blight;''  "Plums 
rotting;'*  "Apples  propping.** 

July  15th — 'flight  or  fungus  has  appeared  on  the  apple  trees,  leave* 
>econiing  yellow  and  spotted ;"  "Tomatoes  and  potatoes  blighting." 

July  22d — ^TL/ess  injury  by  insects  and  fungus.*' 

July  29th — "Plums  rotting  on  the  trees.'* 

August  5th — "Potatoes  blighting  and  much  affected  by  scab;"  "Po- 
atoes  being  blighted;"  "Potato  vines  turning  yellow  and  some  rot 
hewing;"  "Plums  rotting  somewhat;"  "Some  blight  appeared  in  to- 
aatoee  ;**  "Potato  rot  feared  if  present  showery  conditions  continue  ;** 
Asparagus  rust  spreading  rapidly,  both  on  old  and  new  beds  ;*'  "Pota- 
oes  on  low  ground  rotting;"  "Apples  dropping  badly;"  "Grapet 
oing  well,  very  little  rot;"  "Sweet  potatoes  making  too  much  vine;" 
Potatoes  a  heavy  crop,  but  rotting  badly;  "Grapes  doing  well,  n# 
yt ;"   ''White  potatoes  rotting  in  low  fields.** 

August  12th — "Early  potatoes  being  dug,  some  fields  badly  rotted  ;** 
A  large  crop  of  potatoes  is  being  dug,  some  rot  showing  ;'*  "Potatoet 
low  indications  of  rot  on  wet  land ;"  "Many  tomato  fields  are  affected 
f  blight;**  "Some  potatoes  rotting  in  low  ground;'*  "Cantaloupci 
yoT,  vines  scalding;"  "Plums  rotting  on  the  trees." 
Angust  19th — "Muskmelon  vines  have  commenced  to  blight;** 
Plxuns  and  peaches  both  rotting;"  "Only  one  case: of  rot  in  potatoet 
»jrd  from,  and  that  is  in  low,  damp  ground ;"  "Some  rot  in  potatoes 
k  -wet  ground;"  "Potatoes  show  signs  of  rot;"  "Some  peaches  rotted;" 
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** Asparagus  rusting  ;^^  "Late  tomatoes  blighting  f  llany  jsteb 
have  rotted  on  the  trees ;"  "Peaches  a  light  crop,  early  Tariedeg  end- 
ing and  rotting  owing  to  excessive  rains  ;*^  ^Teaches,  good  a^  to 
frequent  rains  have  caused  much  rotting;"  "Com  in  low  MdsaaH- 
ing;''  "White  potatoes  rotting  in  low  fields." 

August  26th — "Some  potato  rot;"  "Potato  crop  heaviest  in  sem 
years,  but  rotting  in  low  ground;"  "Peaches  and  plums  rotting «itb 
tr(H\N ;"'  "Grapes  out  of  danger  from  rot" 

»S^{)tember  2d — "Potatoes  rotting  in  places ;"  "Potatoes  a  \si^ 
yield,  but  rotting;"  "About  one-third  of  the  potatoes  have  ronei"* 

September  9th — "Potatoes  in  many  places  are  rotting  badly:" 
"Heaviest  and  finest  yield  of  potatoes  for  years,  no  rotr'  "Tomito 
blight  severe,  fruit  dropping  from  the.  vines." 

September  1 6th — "Potatoes  all  dug,  some  rot." 

T*mp«rat«re  andllRalnftiH   Siao*  1889. 

The  following  table  shows  the  temperature,  in  d^rees  (F.i,  aB- 
rainfall,  in  inches,  for  the  present  year,  and  the  average  for  the  pis 
thirtivn  years  since  the  Station  was  established : 

t Tempoatnie. .  , Riinika 

Month.  1902.  ATerage  18  yean.  1901  ArengelSretA 

January 28.4  29.9  S.28  1«6 

February 27.4  31.4  «.24  105 

Maroh 43.9  33.4  4.34  3i9 

April 60.2  49.1  8.62  3.41 

May 60.8  60.6  2.04  450 

June 67.6  69.7  6.57  354 

July 73.0  74,0  4.78  496 

AuguflL 70.1  72.6  3.91  4il 

September. 64.6  66.8  5.65  SiS 

October 66.0  63.9  6.89  3i8 

November 49.8  43.6  2.20  3L« 

December 31.7  34.8  7.23  3^9 

In  temperature,  1902  had  a  cold  Januar}*^  and  February,  with  i 
warm  ^larch,  April  and  May,  an  average  and  cool  June  and  Aupst, 
with  July  somewhat  below  the  normal.  There  was  an  excess  of  moist- 
nre  in  Febniary  and  June,  with  a  small  rainfall  in  May  and  less  thaa 
the  average  in  July  and  August. 
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MOTES  UPON  SOME  RUSTi  AND  MIIJ>EWS  AT 
W£RN£RSVILLE,  PA. 

While  sojourning  for  health  at  Wemersville,  Pennsylvania,  during 
several  weeks  in  the  spring,  some  observations  were  made  upon  the 
parasitic  fungi  of  that  region. 

Rusts. — ^Among  the  first  of  the  rusts  to  ap]K*ar  was  an  Aecidium 
upon  Ranunculus  abortivus.  This  host  is  ven^  common  in  the  open 
woods,  and  the  rusted  plant  is  easily  detected  by  the  small,  spade- 
shaped  leaves,  that  stand  up  edgewise  upon  long,  slender  petioles. 
The  diseased  plants  last  for  only  a  week  or  so  after  the  clust-er  cups 
appear,  thickly  covering  the  under  side  of  each  leaf.  The  fungus 
seems  to  destroy  all  the  portion  of  the  plant  above  ground,  and  while, 
during  one  week,  the  display  of  rust  is  extensive,  at  the  end  of  the 
next  there  is  little  left  excepting  dead  leaves. 

There  were  some  small  quince  orchards  in  the  region,  and  one  in 
particular  was  bordered  upon  two  sides  by  a  hillside  covered  with 
cedar  trees.  In  some  instances  the  branches  of  the  quince  trees  and 
those  of  the  cedars  interlocked.  The  cedars  bore  an  abundance  of  the 
large,  yellow  galls  commonly  known  as  "cedar  apples.^'  These  are  the 
conspicuous  formations  of  the  rust  fungus  known  as  Gymnofipor- 
angium  mac r opus,  and  in  another  form  does  much  damage  to  the  apple 
leaves  and  fruit.  Upon  the  same  cedar  trees  was  an  abundance  of 
another  species  of  Gymosporangium  {G.  glohosum).  This  does  not 
produce  spherical  galls  like  the  one  first  mentioned,  but  causes  a 
swelling  of  the  small  branches  until  they  are  somewhat  spindle-formed, 
and  become  covered  with  an  orange  coating  at  the  time  when  spores 
are  set  free.  Upon  the  quince  leaves,  before  they  were  full-sized,  the 
rust  appeared  in  considerable  quantity,  sometimes  occupying  all  of 
the  under  surface  when  the  numerous  clusters  of  deep  cups  were  pro- 
duced. Later  on  the  fruits  probably  became  infested,  for  the  munmiy 
fruit  of  the  previous  year  showed  that  the  fungus  had  destroyed  them. 
This  Roestelia  auraratiaca,  as  the  orange  rust  of  the  quince  is  some- 
times called,  botanically,  might  be  reduced  by  separating  the  two  host 
plants  of  the  fungus  by  cutting  away  the  cedars  near  the  orchards  or 
exercising  care  in  setting  quince  trees  apart  from  the  cedars. 

The  aah  trees  showed  conspicuously  the  rust  (Aecidium  Fraxini) 
thst  is  common  to  the  species  of  Fraxinus.  In  the  present  instance 
-aome  ask  trees  were  entirelj  free^  while  others  of  the  same  speciee  had 
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their  leaves  badly  infested.  This  fungus  works  upon  the  leaf  stalk  in 
particular  and  causes  it  to  twist  into  all  sorts  of  fantastic  shapes. 

Wild  rosesj  in  some  places,  were  so  badly  infested  with  a  ru5t 
(Phragmidium  subcorticum)  that  they  were  practically  d^troj^d. 
This  fungus,  of  an  orange  color,  attacks  the  canes,  as  well  as  the 
leaves,  and  distorts  and  dwarfs  them.  This  fungus  was  found  in 
patches  upon  the  untilled  hillsides,  while  in  other  places  the  n>=e- 
bushes  wore  free  from  it  and  healthy. 

Among  the  herbs  infested  with  a  rust  may  be  mentioned  the  sweet 
cicely  (Osmorrhiza  hrevistyles) ,  which  is  usually  more  or  less  affected 
with  the  Fuccinia  PimpinillcB  Strauss. 

Mildews, — The  Peronospora  Ficaricc  Tul.,  upon  Ranunculus  recur- 
vatus,  was  quite  abundant  early  in  the  season.  Other  hosts  for  same 
mildew  were  Ranunculus  abortivus  and  R,  repens,  but  it  was  most 
conspicuous  ui)on  the  first-named  crowfoot 

A  chickweed  {Cerasiium  longipedunculatum)  was  abundant  in  that 
region  and  badly  infested  with  Peronospora  alsinearum  Casp.  The 
mildewed  plant  usually  remained  small  and  produced  no  flowers.  In 
some  patches  all  the  plants  were  disea^^ed  and  dwarfed. 

The  tall  figwort  {Scrophularia  Marylandica  L.)  8howe<l  the  most 
conspicuous  mildew,  its  large  leaves  being  much  discolored  and  some- 
times distorted  by  the  Peronospora  sordida  Berk.  This  is  one  of  the 
mildews  that  produces  a  decidedly  violet  coating  upon  the  infested 
part  of  the  leaf,  and,  also,  the  border  of  the  mildewed  spot  has  a  d»- 
tinct  purple  border,  as  seen  from  the  upper  side.  Some  of  the  young 
plants  were  so  badly  infested  as  to  be  ruined. 

The  galiums  were  badly  mildewed  with  Peronospora  caJoihid 
DeBy.  It  was  most  common  upon  the  upright  Oalium  Sp.,  where 
the  whole  plant  was  dwarfed  and  rendered  of  a  pale  color. 

Many  other  fungi  were  met  with,  of  which  only  one  may  be  adM 
here,  namely,  a  smut  upon  Actea  or  Baneberry.  This  Urocysiis  in- 
fests the  whole  plant,  from  the  base  of  the  stem  to  the  divisions  of 
the  large,  compound  leaf. 

A  large  number  of  specimens  of  these  various  parasite  fungi  were 
•eoured  for  further  study  and  distribution. 
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FUJIGOUS  ENEMIES  OF  FI<A.1fTS  IJI  NOVA  SOOTIA. 

A  trip  was  made  into  Nova  Scotia  for  personal  health.  Five  places 
were  visited,  namely,  Halifax,  Wolfville,  Kentville,  Digby  and  Yar- 
mouth. Wolfville  and  Kentville  are  in  the  region  of  extensive  fruit- 
growing, and  particularly  the  orchard,  crops.  This  is  the  home  of 
the  Gravenstein  apple.    Plums  are  grown  quite  extensively. 

The  following  are  some  notes  made  upon  the  prevailing  fungi  in- 
festing crop  plants : 

Anthracoose  of  frait  or  ripe  rot  {OlcBOsporium  frttetigenum  Berk.). 

Scab  {Fagidadivm  dendritieum  (Wallr.)  Fckl  =sVenturia  imEqudUs  (Cke.)  Ad.)* 
SarUy — 

Smat  ( U9tilago  Hvrdei  (P.)  Kell.  &  Sw.,  and  U,  nuda  (Jens.)  Eell  &  Sw.). 
Bean-- 

Anthracnose  {OoUeiotrichum  LindemtUhianxtm  (Sacc.  &  Magn.)  Bri.  &  Cav.). 
Bed— 

Leaf-Blight  (Oereoepora  belieola  Saoc.). 
BoMerry— 

Leaf-Spot  (Septoria  Bubi  Westd.). 

Bast  {CcRdma  ( Uredo)  lumincUum  Lk. ;  Sya.  Pueeinia  Peckiana  Hire  ). 
CaUdpa— 

Leaf-Spot  {Phyllodieta  OcUalpcB  £11.  &  Mart). 
<7Aerry— 

Black  Eaot  {Plowrightia  morboaa  (Schw.)  Sacc.)< 

Fmit-Mold  {Sclerotinia  einerea  (Bon.)  Schrt.). 

Leaf-Spot  {Oylindrotporium  Padi  K&rst,  =  Septoria  eerasina  Pk.). 
Clwer — 

Leaf-Spot  (PkyUaehora  Trtfolii  (P.)  Fckl.). 

Bust  ( Uromyees  Trifolii  (A.  &  S.)  Wint.). 
Owrant — 

Anthracnose  {OloBotporivm  RibU  (Lib.)  Mont  &  Deem.). 
HoUyhoek-- 

Bust  (Pueeinia  Malvacearum  Mont ). 
Hmte^Chestnut'- 

Leaf-Spot  (PkyUoBtiela  aphasropsoidea  Ell.  &  £▼.). 
Maple — 

Leaf-Spot  {Phylloeiieta  aeerieola  Cke.  &  £11.). 
OaU^ 

Bust  {Pueeinia  caronata  Cda ,  and  P.  Oraminia  P.). 

Smut  ( UuUago  Avence  (P.)  Jens ,  and  U.  heme  Eell.  &  Sw.)  Magn.). 
Peach-- 

Leaf-Blight  or  Shot-hole  {Cercozpora  Persiea  Saoc ). 

Leaf-Curl  (ExoaacuM  defwmane  (Berk )  Fckl.). 

Scab  {Cladoafporiwn  carpophUum  Thum.). 
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Black  Knot  {Plowrightia  morbota  (Schw.)  Saoc ) 

Leaf  Mold  or  Earlj  Blight  (AUernaria  Solani  (E.  &  M.)  Jones  A  Groot). 
Scab  (Ootpora  9oabie9  Thazter). 
Quince — 

Rust  {Oymno9porangiitm  sp.,  Sjn.  BasteUa  ep ). 

Bo8t  (Phra^miditun  subeoHicium  (Schrank)  Wint,  and  Pk,  tpmotm  Fr.). 

Smat  ( UroeytHs  occulta  ( Wallr )  Babh.). 
Strawberry — 

Leaf-Spot  {Spharella  Fragaria  (ToL)  Sacc.). 
Tomato-- 

Leaf-Spot  {Septcria  sp.). 
VioUi- 

Leat-Blight  {Cereoepara  Viola  Saoc). 

Many  specimens  of  nearly  all  the  above  species  of  economic  fungi 
were  collected,  together  with  a  large  number  of  those  upon  weeds  and 
wild  plants.  After  further  study  these  will  be  ready  for  distribution 
among  the  various  centres  of  mycological  investigation- 


Digiti 


zed  by  Google 


REPORT  OF  ENTOMOLOGIST. 


(428) 


Digit! 


zed  by  Google 


Digiti 


zed  by  Google 


REPORT  OF  THE  ENTOMOLOGIST. 


JOHN   B.  SMITH,  SC.D. 


GEMERAL  REVIEW. 

No  serious  insect  outbreaks  were  reported  during  the  growing  sea- 
son of  1902,  which  was,  on  the  whole,  a  favorable  one  for  the  farmer 
and  fruit-grower.  No  new  pests  made  their  appearance,  and  even 
the  old,  well-known  foes  were  conspicuous  rather  by  their  absence 
than  otherwise.  Some  injury  was  done,  of  course;  but  there  was  no 
serious  outbreak  or  widespread  injury  to  any  one  crop.  It  was  a 
season  when  the  man  who  never  sprays  obtained  nearly  as  good 
results  as  did  those  who  always  usi^  insecticides  when  necessary.  But 
such  a  season  is  usually  one  in  which  the  enemy  gathers  in  his  forces, 
and  while  the  prediction  is  not  safe,  I  would  not  be  surprised  to  find 
the  season  of  1903  marked  by  severe  insect  injury  along  several  lines. 


Plant  Lio*. 

Scarcely  a  season  passes  that  does  not  present  some  peculiarities 
in  the  distribution  and  relative  abundance  of  plant  lice,  and  the 
>ummer  of  1902  was  no  exception  to  the  rule. 

Perhaps  the  most  marked  and  unexpected  occurrence  was  the  ab- 
sence of  the  pea  louse  until  so  late  in  the  season  that  practically  no 
harm  was  done  by  it,  except  to  the  ver^*  latest  canning  crop. 

Mr.  Asher  Brakeley  wrote  on  this  point,  June  18th:  "The  louse 
appeared  on  the  early  peas  to  a  very  small  extent.  No  harm.  Same, 
I  believe,  as  to  second  earlies.  On  the  late  they  are  showing  up  in 
rspots  only — nothing  like  last  year.  T  sprayed  part  of  them  early; 
but  I  am  not  spraying  now,  and  don't  think  1  will  have  to — they 
will  go  through  without.'' 

(426) 
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Somewhat  later  the  insects  became  more  plentiful,  and  some  of 
the  latest  canning  varieties  were  dwarfed.  There  was  no  compltuit 
of  late  summer  planting,  and,  altogether,  practically  no  injiin'  was 
caused.  It  would  be  unsafe  to  say  that  this  marks  the  disappearance 
of  the  pest  or  even  the  beginning  of  the  end.  Conditions  controlling 
abnormal  insect  increase  are  so  little  understood  that  we  can  make 
predictions  only  when  a  number  of  outbreaks  have  occurred. 

Clover  Lice  became  troublesome  twice,  as  reported  in  the  Cro^ 
Bulletin ;  but,  unfortunately,  no  specimens  were  sent  me,  and  I  bad 
no  opportunity  for  determining  what  species  caused  the  difficulty. 
As  the  pea  louse  lives  on  clover  as  an  alternate  food-plant,  the  pos- 
sibility exists  that  this  was  a  summer  occurrence  of  that  species. 

Tomato  Lice  became  noticeably  abundant  early  in  July,  and  for  a 
week  or  two  almost  every  mail  brought  in  letters  from  Burlingtoo, 
Camden,  Gloucester  or  fiercer  county,  describing  the  infestation  and 
demanding  instant  relief  measures.  A  sample  letter  reads :  'Tlease  ad- 
vise at  once  what  to  do  for  tomato  lice.  Have  three  acres  which  will  be 
ruined  unless  given  prompt  attention.''  An  even  more  urgent  grower 
telegraphed  his  inquiry  and  asked  a  telegraphic  response.  One  of  the 
Commissioners  wrote:  "Our  farmers  have  about  100  acres  out  in 
tomatoes  and  say  these  lice  are  killing  them.     Tell  us  what  to  da" 

Whale-oil  soap  was  recommended  in  each  case ;  but  as  it  is  no  un- 
usual thing  for  this  particular  aphid  to  become  rather  plentiful  in  July? 
I  suggested  that  no  treatment  be  made  unless  immediate  injury  threat- 
ened. The  fact  that  numerous  Coccinellid  larvae  and  other  parasite? 
came  in  with  every  sending,  made  me  feel  safe  in  advising  a  waiting 
policy. 

As  I  expected,  it  happened — the  early  crop  was  considerably  in- 
jured; but,  beginning  about  the  middle  of  the  month,  the  insects 
began  to  disappear.  A  letter,  dated  July  14th,  reads:  "I  gave  the 
whale-oil  soap  a  trial  and  it  killed  the  lice  very  successfully  and  did 
no  apparent  harm  to  the  tomato.  I  did  not  go  far  with  the  -^oap. 
for  I  found  the  louse  was  leaving  the  tomato.  I  am  satisfied,  had  I 
put  the  soap  on  a  week  sooner,  I  would  have  had  much  better  vine^ 
now.^^ 

The  reports  were  not  confined  to  the  counties  already  mentionpd, 
but  reached  north  as  far  as  Hunterdon.  The  discouraging  feature 
was  that,  while  asking  for  a  remedy,  one  grower  stated  that  he  had 
already  applied  Paris  green,  and  another  confessed  to  a  failure  frr^ 
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a  mixture  of  Paris  green,  wood  ashes  and  plaster.  The  fact  that 
stomach  poisons  can  n^ver  prove  eflEectual  against  plant  lice  seems  to 
take  a  long  while  and  many  repetitions  to  become  generally  known. 

Potato  Lice  appeared  in  some  numbers  near  Moorestown  about  the 
middle  of  June  and  for  a  time  threatened  injury,  but,  as  with  the 
tomato  lice,  the  threat  was  short  lived — the  insects  disappeared  and 
the  plants  recovered. 

Apple  Lice  became  locally  plentiful  in  July,  but  no  real  injury  was 
noted.  There  was  a  very  general  spread,  however,  until,  in  early  Oc- 
tober, sexed  individuals  occurred  everywhere.  In  late  October  eggs 
were  plentiful  on  susceptible  varieties  and  there  is  promise  for  a 
heavy  spring  infestation  at  the  date  of  present  writing.  Yet,  an  un- 
favorable turn  of  weather  at  just  the  right  time  next  April  may  clear 
out  almost  the  entire  brood  and  leave  the  trees  free  for  the  season. 

Melon  Lice  were  observed  in  some  numbers  in  Gloucester  county 
in  June,  and  for  a  little  time  the  indications  were  for  a  disastrous 
season.  But  conditions  changed,  and,  except  on  a  few  fields,  no  harm 
was  done. 

Strawberry  Lice  were  kept  in  mind  when  examining  beds  from 
which  plants  were  to  be  sold;  but  very  little  infestation  was  noted. 
These  insects  are  serious  pests  in  some  more  southern  States,  and 
strawberry  plants  are  liable  to  inspection  if  introduced  into  them 
from  New  Jersey.  I  have  therefore  advised  our  growers  to  fumigate 
their  plants  in  proper  boxes  before  shipping  them. 

Peach  Root  Lice  were  credited  with  destroying  a  large  number  of 
young  trees  in  Atlantic  county  and  seriously  retarding  others.  It  is 
quite  probable,  from  what  I  have  observed,  that  this  pest  is  mudi 
more  common  and  widespread  than  growers  appreciate.  This  is  one 
of  the  pests  on  nursery  stock  that  will  be  destroyed  by  f umigation^ 
and  that  practice  will  tend  to  check  their  spread  into  new  areas.  Good 
feeding,  to  stimulate  growth  during  the  first  two  or  three  years,  will 
give  a  large,  healthy  root  system,  capable  of  resisting  ordinary  at- 
tacks by  these  insects. 

Lice  on  lima  beans  were  several  times  reported,  and,  apparently,, 
some  local  injury  was  caused. 

The  Com  Root  Louse  was  obvious  enough  to  cause  visible  injury, 
and  I  have  reason  to  believe  it  did  much  mischief  attributed  to  other 
causes.  Some  other  species  were  referred  to  in  the  correspondence^ 
but  seem  to  have  been  of  local  importance  only. 
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Altogether,  this  past  summer  was  unfavorable  to  plant  Uce  and 
eorrespondingly  advantageous  to  the  farmer.  No  widespread  damage 
was  caused  on  any  crop  except  tomato,  and  there  it  was  not  serioos. 
So  far  a«  remedial  measures  were  employed,  whale-oil  soap  prored 
itself  most  satisfactory,  but  it  may  be  worth  repeating  that  neithe 
Paris  green  nor  any  other  of  the  forms  of  arsenic  is  of  the  lea?T  use 
again^tt  plant  lice  of  any  kind. 

In  recording  the  unusual  abundance  of  this  insect  in  1901, 1  ven- 
tured the  prediction  that  in  1902  it  would,  in  all  probability,  be  moeh 
less  numerous  and  troublesome.  This  prediction  was  based,  in  pan, 
upon  observations  indicating  an  increase  in  the  natural  enemiesj  and. 
in  part,  upon  past  experience  with  this  same  species. 

The  event  justified  the  prophecy;  but  there  was  a  period  early  in 
the  year  when  it  seemed  likely  to  prove  false.  The  early  brood,  in 
fact,  was  unusually  abundant,  and,  in  driving  through  the  ordiard 
districts  of  Monmouth,  Mercer  and  Middlesex,  in  June,  every  planta- 
tion showed  trees  with  webs;  in  some,  indeed,  almost  every  tree  had 
at  least  one  brood.  So  numerous  did  these  nests  become,  and  so  gen- 
erally distributed  were  they,  that  I  deemed  it  wise  to  call  attention 
to  the  matter  in  the  Crop  Bulletin,  reconmiending  energetic  action  to 
destroy  them. 

But  before  the  larvae  were  full  grown  they  began  to  die  off  and  fc* 
of  them  ever  reached  the  pupal  stage.  Moths  from  this  brood  of 
caterpillars  were  very  scarce,  and,  after  midsummer,  scarcely  a  veb 
or  nest  was  to  be  seen.  The  fall  web-worm  has  been  put  back  bj 
nature's  own  methods  into  a  position  that  will  make  injury  from  it 
unlikely  for  at  least  two  or  three  years  to  come.  This  effect  was  n(rt 
local  or  in  any  way  confined  to  restricted  areas — it  was  universe  and 
effective — amounting  to  practical  annihilation  for  millions  of  cater- 
pillars within  a  few  days. 

The  experience  with,  this  species  was  somewhat  different  from  tbat 
with-the  fall  web-worm,  because  this  form  made  practically  no  show 
at  all  early  in  the  season.  Of  the  myriads  of  larvae  that  spun  np  dur- 
ing the  fall  of  1901,  comparatively  few  matured;  yet  enough  to  pro- 
duce egg  masses  in  great  number.     But  the  eggs  did  not  hatch,  or 
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the  young  larvae  died ;  in  any  ease,  what  remained  did  no  appreciable 
injury  and  attracted  no  attention.  The  second  brood  was  much  more 
in  evidence,  and,  locally,  even  abundant,  so  that  there  is  a  possibility 
that,  during  the  summer  of  1903,  the  species  may  become  as  trouble- 
some as  it  is  in  ordinary  years. 

Orchard  laieots* 

Quite  a  marked  feature  was  the  comparatively  small  number  of 
codling  moth  and  plum  curculio  in  the  orchards  at  large.  There  were 
localities  where  the  curculio  was  as  bad  as  it  could  well  be,  but  tliese 
were  rather  exceptional.  So,  wormy  apples  were  scarce,  even  where 
no  spraying  was  done,  and  there  was  an  unusual  proportion  of  fair 
fruit  everywhere.  But  the  insects  were  by  no  means  absent,  and  there 
is  danger  that,  should  next  year's  crop  be  in  any  way  shortened,  the 
insects  will  be  found  suflBcient  to  annex  it  The  careful  fruit 
grower  will  be  especially  thorough  in  his  spraying  work  next  spring, 
while  the  careless  grower  will,  banking  on  his  escape  this  season,  trust 
to  luck  once  more,  and  probably  lose  by  it. 

Other  orchard  insects  were  also  rare,  and  fruit  growers  had^  on  the 
whole,  as  favorable  a  season  as  could  well  be  wished  for. 

Strawbcrrj  W^^vil. 

A  few  complaints  were  received  of  injury  to  strawberries  in  Bur- 
lington county,  in  which  this  insect  was  recognized  as  the  author;  but 
many  more  were  made  in  such  terms  as  to  show  that  the  fruit  grower 
had  failed  to  recognize  his  enemy.  From  such  information  as  I  was 
able  to  gain,  it  is  probable  that,  locally,  the  crop  was  reduced  by  fully 
one-half.  Areas  of  injury  extended  into  Burlington  and  Cumberland 
counties  and  probably  other  localities  were  more  w  less  affected, 
though  not  reported. 

It  is  well  that  this  insect  does  not  often  become  very  abundant, 
because  its  habits  are  such  that  we  cannot  reach  it  with  insecticides. 


RoM-Bttgi. 

Theee  insects  continue  to  increase  in  certain  parts  of  the  State  and 
do  considerable  damage  to  fruits  and  ftowers.  They  seem  to  be  pre^ 
paring  for  another  period  of  abundance,  such  as  was  in  progress  in 
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1890  and  1891,  but  have  not  yet  reached  anything  like  that  Btege. 
Nothing  has  been  added  to  our  batteries  that  enables  us  to  kill  the 
insect  any  more  rapidly  than  we  could  in  the  past,  and  coUectiiig  in 
kerosene  pans  is  yet  the  most  reliable  method  of  doing  away  with  it 
Vineyards  have  not  yet  been  attacked  to  any  extent,  but  in  gardens, 
grapes  have,  in  some  places,  suffered  severely.  In  such  cases  bagging 
may  be  resorted  to  with  satisfactOr}'  results,  and,  where  only  a  few 
fruit  trees  are  to  be  protected,  the  Bordeaux  mixture  is  of  ccwisiderable 
advantage.  Paris  green  acts  slowly,  and,  while  it  kills  the  beetles  in 
time,  does  not  prevent  injury. 

C^raia  Insects. 

Grain  farmers  have  suffered  severely  for  some  years  past,  less  from 
the  Hessian  fly,  perhaps,  than  from  the  Angoumois  grain  moth:  the 
former  being  more  troublesome  in  the  northern  parts  of  the  State,  the 
latter  di^structive  to  the  south.  In  each  section  practice  is  adapting 
itself  to  conditions — late  seeding  in  the  north — early  threshing  in  the 
south.  This  yea^r  the  early  cold  snap  induced  dangerously  early  see- 
ing in  many  places,  and  it  would  not  be  a  matter  for  surprise  if  the 
summer  of  1903  developed  more  injur}'  from  Hessian  fly  in  North 
Jersey  than  for  the  two  or  three  years  last  past.  Normal  seeding  time 
in  South  Jersey  is  usually  late  enough  to  avoid  injury. 

Rom  Sofldo. 

This  insect  has  been  under  observation  for  some  years,  but  it  had 
not  been  classed  among  the  positively  injurious  species  imtil  within 
the  year  or  two  last  past,  when  it  became  troublesome  on  blackbem 
and  raspberry  bushes.  The  material  accumulated  from  previous  (^ 
servations  was  supplemented  by  a  series  of  experiments  and  studies 
made  by  Mr.  Henry  Pfeiffer,  of  Cologne,  and  Mr.  E.  L.  Didtersoo, 
under  my  direction.  The  results  were  embodied  in  Bulletin  No.  159, 
which  was  sent  out  in  July. 

That  it  was  timely  was  indicated  by  several  commiinicatiQiK;  us- 
ably one  from  Elmer,  in  August,  in  which  it  was  stated  that  ''your 
remedy  for  the  rose  scale  was  tried  and  proved  very  successful." 
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P^riodieal  Cicada. 

The  occurrence  of  Brood  XXII.  of  the  periodical  cicada  during  the 
arly  snmmer  made  it  possible  to  study  its  distribution  more  carefully 
ban  had  been  previously  done.  All  of  the  broods  scheduled  to  ap- 
•ear  in  New  Jersey  have  now  occurred  since  my  connection  with  the 
station,  and  this  is,  therefore,  a  good  time  to  present  a  general  review 
f  the  observations  made  on  them  and  a  map  illustrating  their  general 
Listribution.  All  this  is  given  on  a  later  page,  without  any  attempt 
.t  a  complete  life  history,  which  has  been  given  in  previous  reports 
tnd  bulletins. 

Oak  Praner. 

An  unusual  number  of  dying  twigs  in  oak  woods  and  on  isolated 
rees  was  noticed  during  the  late  summer  and  a  few  inquiries  were 
received.  In  looking  out  for  signs  of  cicada,  these  dying  twigs  were 
jometimes  so  plentiful  as  to  raise  a  momentary  doubt  concerning  the 
3ause. 

The  oak  pruner  is  a  round-headed  borer  that  lives  in  the  small 
branches  or  larger  twigs  of  oak  trees.  When  it  becomes  nearly  grown 
it  eats  from  the  inside  until  the  wood  is  cut  almost  through,  and  the 
first  high  wind  will  cause  the  girdled  slioot  to  break  and  fall.  The 
larvae  remain  in  the  cut  end  and  fall  to  the  ground,  completing  their 
transformations  in  the  dry  stick.  In  the  forest  the  injury  amounts  to 
a  harmless  pruning  only;  on  shade  trees  the  injury  is  more  marked, 
and  the  fallen  twigs  and  branches  sliould  be  gathered  and  burnt  to 
prevent  the  larvae  contained  in  them  from  coming  to  maturity. 

IMPORTED  MAMTIDS. 

In  the  report  for  1901  I  stated  what  had  been  done  in  the  way  of 
distributing  egg  masses  of  the  European  praying  mantids  and  the 
allied  Chinese  species.  As  the  character  of  the  insects  and  the  object 
of  bringing  them  into  New  Jersey  were  there  explained,  nothing  need 
now  be  said  on  these  points.  Except  at  New  Brunswick,  no  insect* 
were  found  as  the  result  of  the  settings  out.  At  Burlington  I  had  a 
chance  to; look  over  tiie  area  in  which  the  egg  masses  had  been  di&- 
tribnted  the  year  before  and  no  traces  of  .the  .species  were  obsonred. 
At  Jlew  ^FOBBwick  I  ioond  several  egg  masses  of  Hke  Chinese  species 


Digiti 


zed  by  Google 


43'.>     NEW  JEE8EY  AGRICULTURAL  COLLEGE 

(luring  the  winter  of  1901-1902  within  500  feet  of  the  point  where 
I  s  r  out  the  cases  in  the  spring  of  1901.  It  was  proved,  therefore, 
that  the  insects  could  live  over  at  this  point. 

In  April,  1902, 1  received  another  lot  of  egg  masses  of  the  European 
species  from  Professor  M.  V.  Slingerland,  collected  in  Northern  Xew 
York,  and  a  fine  lot  of  cases  of  the  Chinese  species,  taken  near  Phila- 
delphia by  Mr.  Philip  Laurent. 

The  eggs  of  the  European  species  were  divided  between  Mr.  H.  W. 
Collingwood,  editor  of  the  Rural  New  Yorker,  who  tied  them  out  oo 
low  shrubs  at  Woodcliff,  N^.  J. ;  Mr.  Hiram  T.  Jones,  who  put  tbem 
out  near  Elizabeth,  and  Mr.  E.  L.  Dickerson,  who  placed  them  near 
Newark  and  near  Arlington. 

Nothing  was  seen  of  any  adults  from  any  of  these  plantings.  Mr. 
Collingwood  reported  having  made  an  examination,  finding  no  signs 
of  hatching,  while  some  cases  had  been  picked  open — ^perhaps  by  birds. 
Mr.  Dickerson  went  over  the  ground  stocked  by  him  in  the  early  fall 
of  1902,  but  found  no  trace  whatever  of  insects.  Egg  masses  weie 
found  yet  tied  in  place  and  from  these  the  insects  seemed  to  hate 
emerged  in  part. 

The  egg  masses  of  the  Chinese  species  were  divided  between  Mr. 
Charles  Black,  at  Hightstown,  Mr.  Charles  B.  Homer,  of  Mount 
Holly,  and  Mr.  E.  L.  Dickerson.  Mr.  Black  and  Mr.  Horner  each 
placed  the  eggs  on  their  respective  farms,  and  Mr.  Dickerson  divided 
his  between  the  vicinity  of  Newark  and  the  vicinity  of  Arlington,  in 
territory  adjacent  to  that  in  which  the  European  species  had  been  dis- 
tributed. From  all  of  these  plantings  adults  were  reported,  directly 
or  indirectly.  Messrs.  Horner  and  Black  both  sent  me  examples  of 
the  adults,  absolutely  proving  their  occurrence,  while  the  Arlington 
specimens  were  reported  by  Mr.  Wm.  Beutenmuller,  of  the  American 
Museum  of  Xatural  History. 

In  early  October  several  specimens,  male  and  female,  were  noted  in 
the  Experiment  Orchard  at  New  Brunswick,  but  there  seems  io  have 
been  no  disposition  to  spread  to  other  places. 

Mr.  L.  H.  Joutel,  of  New  York  City,  informs  me  that  he  put  out 
several  egg  masses  of  the  Chinese  species  near  Fort  Lee,  and  that  some 
of  these  hatched. 

The  insects  have  now  a  fair  chance  for  life  in  several  localities,  and, 
if  they  will  do  well  with  us,  should  be  found  in  some  numbers  next 
year. 
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Qrape  Insecsts. 

The  Grape  leaf -hoppers  have  been  unusually  abundant  this  year, 
and,  in  some  places,  have  very  materially  affected  the  crop.  Almost 
everywhere  they  have  browned  and  dried  the  folia <i^o,  causing  it  to 
drop  much  sooner  than  it  would  otherwise  have  done.  In  New  York 
State  the  matter  w^as  much  worse,  as  I  am  informed  by  Professor 
Slingerland,  of  the  Cornell  Experiment  Station,  and  the  crop  there 
was  very  seriously  shortened.  The  life  history  of  the  insects  and  the 
best  method  of  dealing  with  them  will  be  published  by  the  New  York 
Station. 

Another  grape  insect  came  to  hand  late  in  1901,  but  was  not  identi- 
fied in  time  to  be  referred  to  in  the  report  for  that  year.  It  is  a  leaf- 
roller,  from  the  Egg  Harbor  district,  where  it  was  said  to  do  consider- 
able damage.  The  larvae  that  were  sent  me  pupated  and  developed 
adults  in  the  spring  of  1902.  They  proved  to  be  Desmia  funercUis 
Hbn.,  a  species  which  is  rather  common  throughout  the  State,  but  has 
not  been  troublesome  before  in  my  experience.  It  is  not  likely  t« 
become  more  plentiful  or  more  than  locally  injurious. 

Elm  Ij^af  B««tl*. 

This  insect  has  been  more  abundant  during  1902  than  for  several 
years  past,  and  has  disfigured  trees  in  cities  and  towns  that  had  been 
little  troubled  of  late.  At  New  Brunswick  the  heavy  sleet  storm  of 
February,  1902,  broke  so  many  branches  of  the  larger  elms  that  they 
were  badly  mutilated  to  begin  with.  The  foliage  was  irregular  and 
scant  in  consequence,  and  the  beetles  were  much  more  concentrated 
upon  it  than  would  have  been  the  case  under  normal  conditions.  In- 
jury was  therefore  more  obvious  than  usual,  in  spite  of  the  sprayings 
that  were  made. 

At  Newark  and  in  its  vicinity  the  pupae  were  attacked  by  a  fungus 
disease  similar  to  that  which  attacked  the  insects  in  the  same  stage  at 
New  Brunswick  in  1896.  So  general  was  this  infection  that  the  indi- 
cations are  for  a  very  light  brood  at  Newark  for  1903.  At  New  Bruns- 
wick the  disease  was  not  observed. 
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CabbAce  Iiis«ots« 

Cdbbage- worms  have  not  been  nearly  as  abundant  as  usual  and  I 
have  seen  very  little  signs  of  damage  anywhere-  But  the  beautifnUy 
Ftriped  and  banded  larva  of  Mamestra  picta,  which  belongs,  rather  to 
the  cut-worm  tribe,  was  more  common  than  it  is  ordinarily.  It  was 
not  confined  to  cabbiige,  but  was  sent  in  from  a  great  variety  of  plantt. 
Cauliflower  was  among  those  attacked,  and  one  of  my  correspondoits 
Baid  that,  while  they  occurred  in  patches  only,  the  plants  were  Uterallj 
covered.  The  feeding  in  colonies  is  rather  a  habit  of  this  specie; 
those  hatched  from  the  same  batch  of  eggs  remaining  together  until 
they  are  nearly  full  grown.  For  remedial  measures,  the  arsmtes 
answer  ever>'  purpose,  and  the  resin-lime  mixture  is,  on  the  whole, 
the  best  of  them. 

An  insect  very  rare  as  an  injurious  fonn  in  New  Jersey  is  the  cal»- 
bage  weevil;  but  this  made  its  appearance  near  Moorestown  in  num- 
bers sufficient  to  attract  attention.  According  to  my  correspondent, 
*Hhey  seem  to  eat  in  the  heart  and  inside  leaves,  doing  some  damage, 
but  not  much  as  yet."  Fortunately  they  did  not  increase,  and  the 
quet^tion  of  remedial  measures  did  not  arise. 

Sometimes  it  happens  that  an  insect  primarily  injurious  to  a  field 
crop  modifies  its  habits  so  as  to  enable  it  to  attack  one  grown  under 
glass.  Of  this  type  is  the  little  ''diamond  back  moth,"  Plutella  crud- 
ferarum.  Its  natural  food  plant  is  cabbage,  but  it  has  adopted  thf 
*'wall  flower,"  which  Ix^longs  to  the  same  natural  family,  as  an  alter- 
nate, and  becomes  troublesonic  in  greenhouses  in  which  these  plants 
are  grown.  In  the  fields  little  is  seen  of  the  insect,  and  during  the 
winter  it  is  not  very  active;  but  when  the  sun  gets  higher,  in  spring, 
it  multiplies  and  injury  becomes  serious.  The  free  use  of  pyrethrum 
seems  to  have  proved  the  most  effective  method  to  keep  this  pest  is 
check  under  glass;  in  the  garden  or  field  I  have  seen  no  case  that  i^ 
quired  serious  attention. 

San  JoB«  Scale. 

Nothing  was  added  to  our  knowknlge  of  the  habits  or  life  history  <rf 
the  }HTniciou8  scale  from  tliis  department.  Most  of  the  woit  doae 
with  or  because  of  it  was  in  my  capacity  as  State  Entomologist,  and 
only  the  matter  of  insecticides  for  its  destruction  received  especial 
attention.    There  may  be  found,  even  yet,  fruit  growers  who  are  ciSt- 
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vinc(Kl  that  the  injiirioug  character  of  the  insect  has  been  unduly 
magnified  and  who  \nll  not  be  persuaded  to  attend  to  their  infested 
trees.  But  they  are  now  in  the  small  minority,  and  experience  has 
ahown  tJiat  it  is  better  to  allow  such  men  to  go  their  own  way,  since 
the  life  of  infested  trees  is  \ery  short  and  their  death  removes  the 
source  of  spread.  With  the  general  recognition  of  the  danger  from 
the  insect,  with  the  adoption  of  the  remedial  measures  now  at  hand, 
and  with  care  exercised  in  the  distribution  of  nursery  stock,  we  may 
fairly  siiy  that  we  are  at  the  beginning  of  the  end  of  the  scale  dominion. 

Chinese  Lady-Birds. 

In  the  fight  against  injurious  insects  the  matter  of  natural  enemies 
has  of  late  years  assumed  an  important  place.  When  the  insect  to  be 
dealt  with  is  a  na^tive  sj)ecies  we  are  practically  helpless,  for  nature 
itself  has  in  that  case  established  a  balance  which  is  not  easily  changed. 
Where  the  injurious  species  comes  from  some  other  country  the  matter 
is  different,  and  it  is  always  inqmrtant  to  know  whether  in  its  natural 
home  the  insect  is  as  troublesome  as  it  is  in  it^  new  domain.  If  it  is 
not,  we  are  put  upon  inquiry  to  ascertain  why  this  difference  exists, 
and,  if  the  check  in  the  old  iiome  is  some  i)arasitie  or  prodatory  form, 
whether  we  cannot  bring  this  to  our  aid. 

So,  the  question  of  a  natural  enemy  to  the  San  Jose  scale  has  been 
before  tis  for  years,  and,  in  my  previous  reports,  this  point  has  been 
more  than  once  teuched  upon.  A  special  trip  to  California  on  this 
behalf  proved  fruitless;  but  not  without  benefit  in  the  matter  of  in- 
formation obtained. 

The  main  trouble  was  that  we  did  not  really  know  where  the  per- 
nicious scale  actually  was  at  home  and  our  experiments  were,  of  ne- 
cessity, somewhat  haphazard.  During  the  summer  of  1901  Mr.  C.  L. 
Marlatt,  of  the  Division  of  Entomology  of  the  United  States  Depart- 
ment of  Agriculture,  spent  some  time  in  China  and  Japan  and  dis- 
covered that,  without  reasonable  doubt,  northern  China  is  the  native 
home  of  the  insect  and  that  it  is  there  kept  in  check  by  a  beetle  of  the 
<,Vxicinellid  or  lady-bird  family.  Some  of  these  beetles  were  sent  to 
Washington  and  enough  of  them  survived  to  start  breeding  in  tlie 
spring  of  1902. 

By  the  courtesy  of  the  Department  some  of  the  insects  were  sent  to 
me  and  were  placed  in  cages  covering  scale-infested  trees.  Details  of 
this  experiment  are  given  in  another  part  of  the  Report. 
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Crude  Petroleum. 

No  specific  experiments  were  made  with  this  material.  Its  range 
and  the  method  of  its  application  have  been  again  and  again  repeatd» 
and,  despite  some  bad  results,  its  use  has  been  steadily  ext^ended  It 
has  been  found  that  while  it  may  not  be  always  safe  when  applied  in 
one  way,  it  may  be  used  in  another  'with  excellent  effect.  The  mate- 
rial is  now  really  in  the  hands  of  the  fruit  growers  and  their  eipe- 
rience  must  decide  its  range  and  usefulness.  Its  value,  as  compared 
with  the  lime,  salt  and  sulphur  wash  remains  to  be  fixed,  and  it  wilJ 
be  found,  I  think,  to  have  a  field  that  the  other  cannot  fill.  Tests  haTf 
now  been  made  in  many  localities,  and,  while  it  is  rarely  recommended 
for  use  undiluted,  the  mechanical  mixtures  or  emulsions  are  ever  m»e 
effectively  employed.  On  another  page  this  subject  is  again  referred 
to,  somewhat  more  at  length. 

Tke  Ume,  Salt  and  Snlpkur  'Wmah. 

In  the  records  of  the  Experiment  Orchard  there  will  be  found  a 
number  of  references  to  sprayings  made  with  ^^Calcothion,"  whidi  ii 
in  effect  a  ready-made  lime,  salt  and  sulphur  wash,  in  condition  to 
apply  without  further  preparation.  It  was  used  to  determine,  in  pari, 
whether  it  was  really  good  for  anything  and,  in  part,  a^uming  its 
composition  to  be  practically  the  same  as  that  prepared  by  the  farmer 
from  the  ordinary  formula,  whether  the  application  made  cold  wonld 
give  the  same  results  as  when  applied  hot. 

The  recommendation  to  "apply  hot"  is  not  so  easy  a  one  to  follo¥, 
for,  even  if  your  mixture  is  so  hot  as  to  require  a  guard  to  enable  one 
to  hofd  the  spray  rod  comfortably,  yet,  by  the  time  it  gets  through  the 
nozzle  as  a  spray,  to  the  branches  of  a  tree  only  ten  feet  away,  there 
is  very  little  heat  left  in  the  particles.  If  the  outside  temperature  at 
all  approaches  the  freezing  point,  a  temperature  over  70"  will  be 
practically  impossible.  Through  a  Vermorel  nozzle  the  material  is 
forced  in  particles  so  small  that  three  feet  away  boiled  water  is  re- 
duced  to  the  temperature  of  the  air.  On  this  point  I  speak  from  ex- 
perience gained  in  a  series  of  tests  made  with  hot  water  as  an  insect 
cide  for  rose-chafers. 

If  high  temperature  at  the  point  of  contact  is,  tiieref ore,. essential 
to  the  action  of  the  insecticide,  much  imperfect  work  must  r^ult  and 
the  effectiveness  of  the  wash  must  decrease  as  the  point  to  be  retched 
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becomes  more  distant  from  the  nozzle.  Trees  thirty  feet  high,  and  as 
much  in  diameter,  which  is  not  unusual  for  old  apples,  could  never 
be  covered,  from  any  ordinary  spray  nozzle,  with  *'hot''  material.  Nor 
could  sj)raying  be  done  on  even  much  smaller  trees  on  very  cold  days 
or  when  there  was  any  wind  at  all,  for  this  would  absorb  heat  too  fast. 
Practically,  the  Calcothion,*  applied  cold,  was  quite  as  effective  as 
any  lime,  salt  and  sulphur  application  made  anywliere  in  New  Jersey. 
For  details,  the  record  of  the  Experiment  Oreliard  should  be  referred 
to;  but,  roughly  stated,  all  the  areas  to  wliich  it  was  applied  were 
(beared  of  scale  and  remained  clean  until  late  in  the  season.  It  ad- 
hered much  better  than  whitewash  and  could  be  readily  noticed  two 
months  after  the  application.  The  material  was  received  too  late  to 
be  applied  to  entire  trees  without  serious  injury.  They  were  already 
in  practically  full  foliage  and  the  experience  wjis  that  every  leaf  wet 
with  the  mixture  was  killed.  On  peach,  the  entire  shoots  were  killed, 
and,  in  some  cases,  no  further  growth  was  maxle  from  these  points. 
Hence,  no  tree  was  entirely  cleared  of  scale  by  the  mixture,  and  areas 
clean  in  midsummer  showed  re-infestation  in  fall. 

WTiile  testing  the  "Calcothion,^^  a  number  of  other  trees  were  treated 
with  lime  and  salt  only — really  an  ordinary  whitewash,  with  consid- 
erable salt  added  to  increase  its  sticking  qualities.  This  was  applied 
with  a  brush  to  the  trunk  and  branches  to  determine  its  lasting  quali- 
ties and,  incidentally,  its  effect  upon  the  scales.  It  proved  much  less 
n»sistant  to  the  weather,  and  the  coating  quickly  became  imperfect. 
On  smooth  trees,  especially,  its  life  was  short;  but  on  rougli,  scarred 
bark  it  remained  noticeable  until  midsummer.  No  grwit  effect  was 
pro(Juced  upon  the  scales,  but  tlic  coated  areas  were  avoided  by  the 
larvae.  On  the  rough-barked  trunks  very  few  insects  set;  but  this  was 
probably  as  much  due  to  the  mechanical  condition  of  the  bark  as  any- 
thing else. 

Bulletin  No.  162  was  prepared  at  the  end  of  the  season  to  summar- 
ize the  results  obtained  and  to  serve  as  a  guide  to  fruit  growers  for 
winter  applications.  The  matter  presented  in  that  Bulletin  need  not 
be  repeated  here;  it  is  sufficient  to  say  that  information  gathered  from 
ill  sources,  within  and  without  the  State,  indicates  that  the  lime,  salt 
ind  sulphur  wash,  properly  prepared  and  properly  applied,  is  an  effec- 
tive destroyer  of  the  pernicious  scale  and  is  more  safely  applied  to 
sensitive  trees,  like  peach,  than  the  mineral  oils. 

*  Adler  Color  and  Chemical  Co.,  100  William  Btreet.  New  York  City,  N.  Y. 
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The  formula  most  generally  used  in  New  Jersey  is: 

Flowenof  Sulphar 50{ 

Sione  Lime 80     ' 

Stock  Salt 50     " 

Water 150  gilloM. 

Slake  the  lime  with  hot  water,  add  the  sulphur  and  boil  for  at  I-^^ 
an  hour,  adding  water,  from  time  to  time,  as  needed  to  keep  tk  m  i- 
ture  sufiieiently  fluid.  Then  add  the  salt,  and,  when  that  is  dissol^t^i 
boil  for  at  leai^t  fifteen  minutes  more,  adding  hot  water  to  makt  ::■ 
the  150  gallons.  The  product,  if  the  boiling  is  thoroughly  doDe,>*. 
double  sulphide  of  lime,  is  very  caustic  and  should  be  strained  bef -rt 
using. 

Shell  lime  may  be  used  instead  of  stont%  if  more  convenient,  an 
the  amount  of  salt  may  be  somewhat  reduced  without  harm.  It- 
formula,  as  it  stands,  is  easily  rem(»mb(»red,  since  it  only  require 
iKjual  partes  of  lim<\  salt  and  sulj)hur.  no  matter  what  quantitv  .» 
used,  and  the  amount  of  water  is  always  thn^^  times  as  many  pl\*i^ 
:is  there  are  jwunds  of  sulphur. 

The  salt  may  1m*  replaced  by  blue  vitriol,  four  and  one-sixth  poai*^^ 
of  the  crystals  equaling  the  fifty  pounds  of  salt.  The  cost  is  ai>^^ 
the  same  and  the  mixture  is  said  to  be  rather  more  quickly  effa:^* 
If  the  blue  vitriol  is  to  be  used,  the  crystals  should  be  dissolve*:  / 
water  and  the  solution  added  slowly  to  the  boiling  mass  of  lii»'  ?>" 
sulphur. 

The  wash  may  l)e  applied  through  any  apparatus  that  will  pn^'*. 
spray  the  Bordeaux  mixture  and  must  be  thoroughly  applied  to  'r 
effective.  Its  corrosive  character  has  lxH?n  already  referred  to.  >i^^- 
pumps,  nozzles  and  other  machinery  should  be  thoroughly  was^*^ 
and  oiled  after  using  it 

In  the  peach  orchard  this  material  is  much  safer  than  crude  i^- 
troleum  and  will  probably  replace  it.  I  doubt  whether  it  equfil*  ^^ 
oil  for  other  trws,  ami  it  cannot  entirely  replace  that  product  ^^^^ 
bad  infestations  are  to  be  dealt  with.  In  the  years  experienff  •' 
Georgia,  this  wash  stands  third,  with  crude  oil  in  emulsion  or  r^ 
chanical  mixtures  in  the  lead. 

Thorough  application  of  the  sulphur  wash  must  be  mi>i^  ^*^- 
siv(H'  it  kills  only  what  it  hits  and  does  not  spread  like  oil  or  ^' 
solutions.     The  cost  of  the  wash  for  materials  alone,  irrespHH:'-*' *^* 
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fuel  or  the  labor  of  preparing  it,  is  between  one  and  ono-half  and  two 
cents  per  gallon. 

For  other  details,  Bulletin  Xo.  162  should  be  consulted. 

Othor  IiiMotioide  Tests. 

Almost  each  year  samples  of  insecticides  are  si^nt  in  to  be  tested ; 
sometimes  evidently  for  advertising  puq)oses,  sonietinuh?  by  makers 
who  are  really  trying  to  get  up  a  meritorious  mixture  for  a  specific 
purpose.  It  is  not  always  possible  to  make  these  expi^rimen ts  under 
satisfactory  conditions,  and  some  of  the  substances  are  obviously  out 
of  court  owing  to  the  price  demanded.  Where  a  responsible  finn  at- 
tempts to  make  a  standard  mixture  it  does  not  hesitate  to  give  tlio 
character  of  the  materials  used  and  the  other  factvS  necessar\'  for  an 
intelligent  test  of  its  insecticide  value,  and  for  them  I  make  sucli  tests 
whenever  possible. 

Three  mixtures  only  were  tried  this  past  stmson — *'Calcothion/' 
** Agricultural  Soap''  and  "Black  Soluble  Insecticide  Soap."  The  first 
and  second  were  experimental  preparations  sent  in  to  be  tested  before 
being  regularly  placed  upon  the  market.  The  third  was  already  on 
the  market  and  was  supposed  to  be  a  "gold  medal"  substance,  greatly 
the  superior  of  anything  heretofore  known- 
All  of  these  were  tried  in  the  Experiment  Orchard,  and  the  n^cord 
given  on  another  page  shouhi  be  n^ferred  to  for  the  results  obtained. 

FnmicatioB. 

This  subject  is  becoming  of  ever  greater  importance  to  the  nursery- 
man, as  the  spread  of  the  pernicious  scale  demands  ever  greater  care 
on  his  part  in  selecting  the  stock  to  be  sent  out  to  purchasers.  It  is 
of  importance  to  the  farmer,  Ix^cause  stock  pn)])crly  fumigated  comes 
to  him  free  from  many  of  the  pests  that  are  apt  to  att^ich  themselves  to 
young  trees  in  nursery  rows.  But  fumigation  is  a  proc<»ss  and  not  a 
mere  word;  like  everything  else,  it  can  be  done  prof)erly  and  effec- 
tively, or  improperly  and  ineffectively.  I  have  referred  to  the  subjtxt 
in  several  of  my  reports,  but  have  never  given  it  a  place  in  N(uv  Jersey 
orchard  practice.  Nor  have  I  cliangcd  my  views  on  this  ])oint,  but 
am  impelled  to  go  into  the  subject  somewhat  more  in  detail  on  a  suFise- 
quent  page,  because  in  this  j)rocess  and  its  effect  lit*^  tlu^  only  n^il  pro- 
tection against  the  distribution  of  infested  nurscrv  stock. 
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IiiftpeetioBff. 

The  \\x)rk  of  the  State  Entomologist  increases  as  the  pernicious 
scale  continues  to  spread  and  fruit  growers  in  the  late-infested  locali- 
ties awaken  to  the  danger.  Had  1  accepted  all  the  suggestions  made 
to  me  of  places  to  be  visited  it  would  have  taken  nearly  my  entire 
time  for  the  year.  Several  trips  were  undertaken  so  as  to  spend  an 
entire  day  inspecting  the  orchards  of  one  district,  and,  in  a  number 
of  cases,  informal  field  meetings  were  held,  at  which  I  was  able  to 
demonstrate  to  those  in  attendance  the  character  and  injury  caused 
by  the  scale  and  the  manner  in  which  it  caused  the  mischief  com- 
plained of. 

The  general  interest  thus  awakened  reaets  upon  the  nurseries,  and 
it  has  become  practically  impossible  to  sell  stock  uninspected  and  noi 
certified  as  clean.  The  consequence  is  that  this  department  is  called 
upon  more  frequently  tiian  ever  to  inspect  the  small  nurseries  grow- 
ing only  single  blocks  of  trees  for  sale,  which  in  the  past  paid  no 
attention  to  either  the  requirements  of  the  law  or  the  interests  of 
those  who  bought  from  them.  The  number  of  letters  of  inquiry  from 
would-be  purchasers  is  also  increased,  and,  again  and  again,  ques- 
tions come  as  to  whether  this,  that  or  the  other  nursery  is  a  safe  one 
to  purchase  from. 

It  has  always  been  the  policy  of  this  department  to  assist  nursery- 
men just  as  far  as  possible,  consistent  with  the  interest  of  those  that 
purchase  from  them ;  hence,  nurseries  have  not  only  been  more  closeh 
inspected  than  ever  before,  but  inspections  have  been  made  at  times 
when,  under  the  State  law,  the  nurserymen  neither  desired  nor  were 
entitled  to  thoiu.  Despite  the  utmost  efforts  of  their  owners,  nurseries 
in  some  sections  of  the  State  are  so  situated  that  infection  to  a  greater 
or  less  extent  is  almost  unavoidable,  and  the  problem  has  been,  not 
only  to  keep  out  the  scale  so  far  as  possible,  but  to  destroy  such  as 
may  come  in  despite  the  precautions  observed.  To  this  end  n^rly 
all  the  nurseries  are  now  provided  with  fumigating  houses,  and  I  havf^ 
btM3n  at  great  pains  to  impress  upon  the  growers  the  importance  of 
careful  and  thorough  treatment  of  the  stock.  Other  States  are  mak- 
ing their  inspection  laws  more  rigid  than  ever  before,  and  their  en- 
forcement is  placed  upon  a  much  more  effective  basis.  Adequate 
appropriations  are  made,  sufficient,  in  many  cases,  to  make  a  real 
police  inspection  possible,  and,  as  in   New  York,  for  instance,  to 
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ep  inspectors  in  the  field  during  the  entire  year,  with  ample 
wers  to  enforce  their  decrees.  In  that  State  any  certificate  is 
ce})t(*d,  and  even  stock  without  certificate  is  admitted.  But  once 
is  delivered  within  the  State,  it  is  closely  examined  by  employes 

the  State  Department  of  Agriculture,  and,  if  on  any  consignment 
y  apj)oarance  of  scale  is  found,  the  doubtful  trees  are  destroyed 
d  all  the  others  are  fumigated,  whether  they  had  been  previously  sub- 
Ltted  to  this  process  or  not.  If  scale  is  discovered  at  all,  the  infested 
je  is  destroyed  without  attempt  to  discover  whether  the  insect  is 
ad  or  alive.  In  this  stand,  Xew  York  approaclies  the  Califomian 
actioe,  and  it  is  a  question  whether,  after  all,  this  is  not  the  real 
lution  of  the  whole  problem.  If  each  State  would  simply  tend  to 
itters  within  its  own  borders  and  destroy  all  infested  trees  brought 
,  it  wonld  not  be  long  before  nurserymen  from  without  its  bound- 
ies  would  become  very  cautious  as  to  the  character  of  the  stock  they 
ipped-  As  matters  stand  at  present,  New  Jersey  has  very  little 
al  protection  against  infested  stock  from  other  States  and  none  at 
i  against  the  distribution  of  infested  stock  grown  within  its  owu 
rders.     The  appropriation  made  to  the  State  Entomologist  sufliicrs 

pay  traveling  expenses  and  part  of  the  salary  of  an  assistant  wlio 
akes  inspections,  but  no  more.  '  The  Entomologist  himself  gets  no 
mpensation,  and  the  duties  imposed  upon  him  are  in  addition  to 
ose  which  he  owes  to  the  Experiment  Stations  and  to  the  Agricul- 
ral  College,  from  which  he  draws  a  salary.  The  Insect  Commis- 
mers  are  active  within  their  jurisdictions,  but  they  can  act  only  on 
mplaints  and  have  no  power  to  incur  expense.  It  is  not  only  in 
ew  Jersey  that  conditions  begin  to  approach  the  intolerable,  and, 

meetings  of  the  official  inspectors,  held  at  Wiishington,  in  JSToveni- 
T,  1901,  and  Atlanta,  in  October,  1902,  the  whole  subject  was  thor- 
ighly  discussed.  An  organization  was  effected  whereby  each  in- 
jector who  meets  infested  stock  from  States  other  than  his  owu 
)tifiefi  the  official  concerned  of  his  discovery  and  puts  him  in  posi- 
on  to  trace  the  source  of  the  infestation.  Nevertheless,  the  whole 
ibject  is  in  an  unsatisfactory  state,  and  a  committee  was  appointed 
f  the  chairman  at  the  Atlanta  meeting,  to  which  was  intrusted  tlie 
isk  of  studying  conditions  as  they  exist  under  present  laws  and  to 
Jcommend  such  legislation  as  would  seem  desirable  to  conduce  to 
niformity  of  practice  in  interstate  commerce. 

The  mandatory  powers  of  the  law  within  State  limits  have  not 
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boen  applied  in  any  case  during  the  past  year.  It  is  njalJKd  tha; 
persuasion  aeeompliBhes  more  in  the  long  run  than  attempts  at  om- 
})uision,  and,  therefore,  I  have  always  tried  to  prove  the  nece&ytyk 
active  measures  from  the  standpoint  of  self-interest  for  the  giwr: 
concerned. 

CoUeetioBs. 

Xo  important  single  additions  were  made  to  the  collettioiis,  bn:  *. 
gn  at  many  specimens  were  added  in  the  course  of  the  year  fnm. 
gatherings  made  by  Mr.  Dickerson  and  myself.  Several  cases  bvp 
been  arranged,  and  scientific  study  has  been  made  of  one  groap  amonc 
tlie  owlet  moths.  A  number  of  boxes  were  prepared  for  the  Sta:f 
Museum,  at  Trenton,  and  thirty-five  are  now  on  exhibition.  TfR 
collections  of  the  Department,  l)elonging  partly  to  the  College  m 
partly  to  the  Station,  have  become  of  really  great  im}K>rtance  arji 
value,  and  deserve  a  safer  housing.  The  scientific  value  of  the  ijm 
alone  is  very  great  and  the  study  value  of  the  collection  is  difci'^ 
to  estimate  in  terms  of  money.  In  certain  families  of  the  motliN  t]i<* 
collection  is  unsurpassed  by  any  in  the  United  States. 

Mls€«llan«oiiB« 

During  the  summer  1  attended  the  meeting  of  the  Association  c' 
Economic  Entomologists  at  Pittsburg,  and,  in  the  general  discussior. 
became  familiar  with  what  was  doing  and  what  had  been  done  a 
other  States.  The  chief  subjects  for  discussion  were  the  pemieiou? 
scale  and  the  periodical  cicada,  but  other  topics  of  economic  import- 
ance were  not  wanting,  find  the  meeting  was  a  very  profitable  ok 
from  all  points  of  view. 

My  connection  with  the  entomological  societies  at  New  York  Citr, 
Brooklyn,  Philadelphia  and  Newark  has  been  maintained,  and,  w 
usual,  I  have  received  information  that  has  been  of  use  to  me  in  mj 
work,  from  the  individual  members. 

To  the  Division  of  Entomology,  in  the  United  States  Departim-rr 
of  Agriculture,  and  to  the  gentlemen  on  the  staff  of  that  diviaon,  I 
am  indebted  for  information  and  for  assistance,  as  is  speeificiliy 
acknowledged  elsewliere. 

Formal  lectures,  informal  talks  and  addresses  have  been  Jeli^'f'n^ 
at  indoor  and  outdoor  mef»tings  of  farmers,  before  clubs,  at  pienics. 
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arvest  homcB  and  at  county  board  and  institute  meetings  all  over 
he  State.  To  many  hundreds,  direct  information  has  been  brought 
n  topics  of  present  interest  to  them,  and  the  results  are  slowly  l)e- 
oming  apparent  in  the  more  general  adoption  of  better  practice. 

Addresses  have  been  also  ijiade  before  the  State  Board  of  Agricul- 
ure  and  before  the  State  Horticultural  Society,  at  their  annual  meet- 
ngs,  on  topics  relating  to  my  Department. 

The  correspondence*  of  the  Department  is  greater  than  ever  before. 
U  least  3,030  separate  communications  are  recorded  on  2,000  pages  of 
etter  books,  and  this  does  not  include  circular  letters  to  commis- 
lioners,  board  of  health  officers,  etc. 

During  most  of  the  year  I  liave  had  the  assistance  of  Mr.  E.  L. 
Dickerson,  who  has  acted  as  my  deputy  in  making  nursery  ins])(;c- 
ions  and  has  relieved  me  of  much  manual  work  in  the  Laboraton. 


EXTRACTS  FROM  THE  CROP  BUIXETIK. 

The  season  began  April  30th,  with  my  request  for  records  on  the 
ippearance  of  the  periodical  cicada,  and,  as  this  subject  is  covered 
4se where  in  this  report,  no  further  reference  to  the  matter  will  be 
made  under  this  heading. 

San  Jose  Scale  has  the  honor  of  the  first  record,  from  Pairlawn,. 
Bergen  county.  At  Freehold,  Monmouth  county,  some  trees  were 
iiaid  to  be  injured;  at  Franklin  Park,  Middlesex  county,  many  treea 
are  affected,  and  at  Martinsville,  Somerset  couQty,  farmers  were 
'"spraying  for  the  San  Jose  scale.''  Four  records  for  the  first  number 
of  the  Crop  Bulletin  indicate  a  much  more  general  interest  in  the 
subject  than  in  the  past. 

May  6th  the  insect  was  reported  from  Beverly,  Burlington  county^ 
as  damaging  apple  trees.  May  12th,  it  was  recorded  from  Paterson,. 
Passaic  county,  that  the  scale  had  appeared  in  abundance.  Not  until 
June  24th  was  the  insect  again  referred  to  and  then  from  Martins- 
ville, Somerset  county,  where  it  was  injuring  fruit  trees.  August 
15th,  Mr.  Beans  reports  from  Moorestown,  Burlington  county,  that 
in  the  peach  district  this  insect  had  injured  many  trees.  This  end& 
the  record,  which  is  rather  scanty  for  the  most  destructive  spegies 
occurring  in  the  State. 

2'ent  Caterpillars  were  noted  on  apple  trees  as  early  as  April  30th,. 
at  Kingwood  and  Rowland's  Mills,  both  in  Hunterdon  county.  May 
6th,  they  were  very  numerous  at  Ocean  View,  Cape  May  county. 
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May  12th,  they  had  made  an  appearance  at  Pittstown,  and  were 
troublesome  at  Rowland's  Mills,  both  in  Hunterdon  county.  May 
^Oth,  they  were  unusually  troublesome  at  Huntsburg,  Warren  county, 
and  their  appearance  was  noted  at  South  Bound  Brook,  Somerset 
county.  May  27th,  they  were  more  numerous  than  usual  at  King- 
wood,  Hunterdon  county.  June  3d,  some  ixees  were  stripped  of  their 
foliage  at  Huntsburg,  Warren  county,  and  at  Frenchtown,  HunterdoD 
county,  they  were  troublesome.  This  is  probably  the  last  record  re- 
ferring to  the  real  tent  caterpillars,  and  later  reports,  tmder  the  same 
general  terms,  apply  almost  certainly  to  the  fall  web-worm. 

A  few  web-worms  were  noticed,  June  17th,  at  Freehold,  Monmontii 
county.  July  1st,  they  were  troublesome  at  Kingwood,  Hunterdon 
county,  and  numerous  at  Cape  May,  Cape  May  county.  July  8tt, 
they  were  quite  numerous  on  the  fruit  trees  on  the  College  Fann,  it 
New  Brunswick;  they  were  injurious  to  such  trees  at  Farmingdaie, 
Monmouth  county;  were  numerous  at  Hightstown,  Mercer  counh; 
niunerous  and  destructive  to  fruit  trees  at  Salem,  Salem  county, 
while  at  Moorestown,  Mr.  Heritage  states,  they  were  abundant,  and 
that  not  enough  spraying  was  done  to  destroy  them.  July  15th,  they 
were  bad  on  fruit  trees  at  Egg  Harbor  City,  Atlantic  county.  Au- 
gust 19th,  they  were  numerous  at  Ocean  City,  Cape  May  comity,  and 
this  was  the  last  record  of  the  season,  as  well  as  the  only  one  thit 
probably  refers  to  the  second  brood.  The  first  brood  became  » 
abundant  in  late  June  that  in  the  Bulletin  for  July  Ist  I  inserted 
a  note  cautioning  fruit  growers  to  keep  a  lookout  for  a  posible  dan- 
gerous increase  later  on. 

'^Potato  Bugs''  were  first  reported  May  12th,  from  Fanningdale, 
Monmouth  county,  and  were  already  troublesome  at  Sewell,  Gloucester 
county.  May  20th,  they  were  troublesome  on  the  early  potatoes  ai 
Kocksburgh,  Warren  county,  and  on  Jime  3d  they  were  so  at  Frenci- 
town,  Hunterdon  county.  June  17th,  they  were  reported  from  Cran- 
ford.  Union  county,  and  July  1st  they  attracted  attention  at  Ardau. 
Monmouth  county,  and  at  Frenchtown  and  Kingwood,  both  in  Hun- 
terdon county.  This  ends  the  season  so  far  as  this  insect  is  «ffl- 
cerned,  and  reports  are  altogether  less  numerous  and  injury  is  less 
complained  of  than  usual. 

Plant  lice  were  troublesome  on  some  crops,  and  the  first  to  be  noted 
is  the  apple  louse,  which  affected  some  orchards  at  Mickleton,  Gloo- 
oester  county,  Mav  12th. 
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Plant  Lice  on  tomatoes  were  first  reported  from  SergeantsvillCy 
Hunterdon  county,  June  3d,  as  doing  some  damage.  Not  until  July 
8  th  was  there  another  complaint  and  then  it  came  from  Woods  to  wn^ 
Salem  county,  where  the  late  tomatoes  were  said  to  be  fair,  except  for 
this  infestation.  July  15th,  Hightstown,  Mercer  county,  reports  to- 
matoes as  badly  infested,  and  at  Swedesboro,  in  Gloucester  county^ 
the  insects  were  doing  much  injury.  July  22d,  injury  was  reported 
from  Medford  and  Mount  Holly,  both  in  Burlington  county,  and  on 
the  29th  of  that  month,  Clayton,  Gloucester  county,  and  New  Egypt^ 
Ocean  county,  made  complaints  to  the  same  effect,  closing  the  season 
so  far  as  this  insect  is  concerned. 

Plant  Lice  killing  clover,  in  places,  was  reported  from  Mickleton^ 
Gloucester  county,  June  17th,  and  on  the  24th,  South  Bound  Brook, 
Somerset  county,  places  the  loss  from  these  insects  at  two-thirds  of 
the  entire  crop. 

Plant  Lice  on  melons  were  noted  at  Mickleton,  Gloucester  county, 
June  17th,  and  not  again  until  August  5th,  from  Landisville,  Atlan- 
tic county.    In  neither  case  was  specific  injury  claimed. 

Root  Lice  on  com  were  reported  once  only — July  1st,  from  Layton, 
Sussex  county. 

Lice  on  lima  beans  were  very  troubl^ome  at  Trenton,  Mercer 
county,  July  15th,  but,  apparently,  attracted  attention  nowhere  else. 

The  most  satisfactory  record  came  from  Freehold,  Monmouth 
county,  August  12th,  and  read :  ^^ery  few  plant  lice  this  year." 

Currant  and  Gooseberry  Worms  appeared  in  troublesome  numbers 
at  Flemington,  Hunterdon  county,  May  20th,  but  seem  not  to  have 
been  abundant  elsewhere. 

Cut-worms  were  first  reported  cutting  cabbage  and  tomatoes.  May 
?Oth,  at  Clayton,  Sussex  county,  and  on  June  24th  they  were  dam- 
aging com,  tomatoes  and  garden  truck  at  Salem,  Salem  county — ^a 
very  brief  record  for  these  insects. 

Rose-bugs  were  numerous  at  Cape  May  Court  House,  Cape  May 
county,  June  10th,  and  "very  destructive"  at  Ocean  View,  in  the 
same  county,  on  the  same  day. 

The  Curculio  is  credited  with  injuring  fully  half  the  apple  crop  at 
Cold  Spring,  Cape  May  county,  and  is  not  again  referred  to. 

The  Codling-moth,  also,  is  reported  once  only,  as  causing  apples  to 
drop  at  Martinsville,  Someisset  county. 
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Asparagus  Beetles,  or  rather  their  larvae,  were  numerous  and  cMr 
ing  damage  at  South  Bound  Brook,  Somerset  county,  July  2M. 

i^abbage-womis  were  abundant  enough  to  be  troublesome  at  Kias 
wood,  Hunterdon  county,  August  12th. 

The  Avgoumois  Grain  Moth  was  reported  as  threatening  the  efldrf 
wheat  crop  at  Shiloh,  Cumberland  county,  July  22d. 

In  the  last  Bulletin  of  the  season,  September  16th,  Somerrilk, 
Somerset  county,  ppport^  *'no  winter  grain  sown  yet  for  fear  of  tiif 
Hessiah  fly,"  but  this  stands  out  against  numerous  other  report  cf 
j^«Mling  completed  or  in  jM-ogress. 

A  very  general  report  came  from  Readington,  Hunterdon  conij, 
July  8th,  that  com  is  **growing,  where  not  eaten  by  insects.'' 

From  Beverly,  Burlington  county,  we  learned,  July  15th,  that  to 
was  "considerable  spraying  done,"  but  of  what  sort  is  not  sUtei 

Altogether,  based  on  the  crop  reports,  this  season  seems  to  hiw 
been  nMnarkablv  free  from  serious  insect  troubles. 


THE  EXPERIMEITT  ORCHARD. 

No  detailcHl  record  was  made  in  the  report  for  1901  of  the  worsf 
done  on  the  trees  grouped  under  the  above  tc^rm.  For  various  reasofc 
it  was  deemed  best  to  bring  together  all  the  work  previously  doneint^ 
bulletin  form,  giving  suggestions,  incidentally,  as  to  methods  of  deal- 
ing with  the  common  orchard  pest<^. 

During  the  past  summer  the  trees  have  been  somewhat  negfecKs: 
and  some  of  them  have  become  very  scaly.  Others  of  them  wews? 
<l()se  to  tho  fenct^  adjoining  the  stret^t  or  the  C-ollege  athletic  grouse^ 
that  the  fniit  attracted  the  attention  of  those  members  of  the  boy  trt-e 
that  consider  natural  products  free  for  any  who  can  take  them.  Ths 
trouhh^  so  caused  induced  me  to  take  out  a  number  of  the  peach  tiw* 
and  no  others  were  s(»t  to  replace  them.  Nevertheless,  some  obsem^ 
tions  were  made  and  some  experimental  work,  chiefly  with  lime  mJ 
tuns,  was  done  which  merits  rcHK>rd.  As  it  is  also  intended  io  h'^ 
the  *H'alcothion''  rather  carefully  during  the  coming  winter,  the  pi^ 
c^nt  condition  of  tlie  trec^  is  a  matter  of  importance.  The  records 
b(»gin  when*  those  in  Bulletin  No.  155  end,  unless  it  is  necessan  t^ 
explain  an  existing  condition  from  a  previous  happening. 
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An  examination  to  detonnine  the  general  condition  of  tlie  trees 
was  made  March  30th,  after  a  heavy  rain;  another,  to  determine  the 
stage  of  the  Uossom  huds,  was  made  April  IGth,  and  a  more  general 
inspection  was  made  April  18th,  after  a  period  of  warm  weather. 
April  21st,  the  trees  which  had  blossoms  were  noted,  and  on  the  22d, 
:^^i\  and  30th  other  notes  were  made,  the  weather  being  decidedly 
warm  and  rather  dry.  Tlie  first  week  in  May  continued  warm,  ^vith 
•^)ine  rain,  but  the  temperature  dropj>ed  after  the  8th,  and  for  three 
nights  before  the  12th  approached  tlie  frost  line.  The,  weather  rc- 
nuiined  cool  until  the  16th  and  17th,  when  I  applied  a  dressing  of 
mixed  fertilizer  samples  on  all  except  trees  37  to  40,  inclusive,  fork- 
ing it  in  for  a  distance  of  from  two  to  three  feet  from  the  trunk.  A 
little  period  of  wanner,  cloudy  weather  followed,  and  on  May  23d, 
d  cloudy,  sultry  day,  I  whitewashed  the  trunk  and  base  of  the  larger 
branches  of  trees  12,  14,  15,  16,  17,  18,  19,  20,  21,  26,  28,  30,  35  and 
43.  ITie  whitewash  was  of  good  body,  heavily  salted,  and  was  applied 
with  a  brush.  Then  came  a  studies  of  heavy  showers  and,  before  June 
1st,  one  day  of  solid  rain;  all  of  which  sadly  marred  these  lime 
<ioatings. 

June  9th,  sprayed  appte,  plum  and  walnut  with  arsenate  of  lead 
to  check  web- worms,  and  on  the  11th  sprayed  the  pears  as  well.  On 
The  22d,  developing  nests  were  seen  on  trees  5,  15,  16  and  38,  and 
tliese  were  again  sprayed  wUh  arsenate  of  lead.  No  care  was  used 
:u  getting  this  arsc»nate  of  any  particular  strength,  but  it  api)roa(*hed 
very  close  to  one  pound  in  ten  gallons  of  water,  and  is  so  referred  to. 


Blaok  Inaeotioide  Soap 

July  5th  was  a  hot,  sunny  day,  and  I  applii^d  **black  soluble  in- 
secticide soap''  to  trees  4,  5,  12,  19,  32,  36,  39  and  42.  This  soap 
has  been  quite  well  advertised,  and  tlie  makers  or  inij)orters  claim 
for  it  a  Kuropi»an  reputation,  as  well  as  a  gold  medal  gained  in  compe- 
tition with  all  other  insecticides,  at  some  Italian  (exposition.  They 
have  been  ])ersistent  in  their  efforts  to  secure  an  endorsement  of  the 
material  «Bd  claim  that  it  kills  scales,  plant  licie,  the  k^f  rollers  of 
the  vine,  etc. 

A  small  keg  of  the  soap  was  purchasiid,  and  on  th»'  afternoon  of 
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July  4th  I  dissolved  it  according  to  directions  and  let  it  stand  miDi 
next  day.  The  solution  was  made  much  stronger  than  reconmiende., 
and,  when  diluttKl  for  application,  trees  4,  5  and  12  received  o:h 
pound  in  about  seven  gallons  of  water,  and  the  others,  one  pound  x 
about  six  gallons  of  water;  both  much  stronger  than  j"econmiend*sL 
I  used  no  more  concentrated  mixture  because  I  feared  possible  in- 
jury to  the  foliage.  Every  tree  was  sprayed  to  a  drip  from  two  side*. 
quartering  the  wind,  and,  so  far  as  possible,  against  it  The  fruit 
was  as  thoroughly  drenched  as  the  foliage  and  I  doubt  whether  any- 
thing escaped  a  wetting.  No  benefit  could  be  observed,  when  eiam- 
inations  were  made  during  several  days,  and  I  could  not  be  sure  tkt 
even  a  single  active  larva  had  been  killed.  At  all  events,  they  becaiK" 
so  numerous  that,  after  a  general  inspection  made  July  l^th,  I 
sprayed  trees  4,  12,  38  and  39,  on  a  hot,  dry  morning  with  the  soap 
at  the  strength  of  one  pound  in  two  gallons  of  water,  with  exacthr 
the  same  results  as  before. 

I  notified  the  dealers  of  my  results  and  received  expressions  of 
surprise  and  fear  that  I  must  somehow  have  received  a  lot  of  materia: 
that  had  long  been  made  up  and  had  deteriorated ;  they  would  send  lue 
another  fresh  lot  for  further  trials.  They  did  send  it,  and  on  Jaly 
28th  I  sprayed  trees  19,  21  and  39  with  a  mixture  of  one  pound  il 
two  and  one-half  gallons  of  water.  No  good  effects  were  noted  yet- 
On  August  10th  I  used  one  pound  in  two  gallons  of  water  on  trees 
17,  18,  19  and  21,  making  the  applications  very  thorough  on  aH 
except  tree  17,  which  received  a  short  dose  because  the  material  gi^e 
out 

This  is  about  the  least  effective  material  I  have  ever  tested  and  i? 
about  as  little  harmful  to  the  insect  as  it  is  to  the  trees.  The  price 
is  as  high  as  the  stuff  is  ineffective,  and  all  persons  desiring  to  buy 
a  real  insecticide  should  avoid  Cassaza's  black  soluble  insecticide  soap. 


AgrlonltiLral  Soap. 

Another  material  received  for  trial  was  an  "agricultural  soap." 
made  by  a  good  firm  for  experimental  use.  The  material  was  soft- 
dissolved  rather  readily  in  hot  and  rather  slowly  in  cold  water.  Ap- 
plied it  June  24th  on  apple  and  pear  and  found  it  more  of  a  XMt 
tlian  I  had  bargained  for.  Evidently  there  was  resin  in  the  miitiae 
and  before  long,  nozzles,  valves,  stop-cockp.  etc.,  were  all  g^ed  tof 
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and  could  scarcely  be  stirred.  Hose,  spray-rod  and  pump  handle 
became  so  sticky  that  care  was  required  lest,  in  letting  go  any  of 
these,  a  piece  of  skin  be  left  behind. 

Before  I  could  use  the  machinery  again  it  was  necessary  to  take 
everything  apart  and  wash  in  hot  water  to  remove  all  trace  of  the 
soap.  When  I  notified  the  makers  they  agreed  at  once  that  such  a 
material  was  better  kept  off  the  market. 

As  to  the  effectiveness  of  the  soap  there  was  little  chance  to  form 
a  judgment,  because  there  was  a  very  heavy  rain  during  the  night  of 
the  24th,  and  next  day,  when  things  dried  off,  no  noticeable  destruc- 
tion of  scale  had  resulted.  But  there  was  a  whitish  deposit,  probably 
resin,  on  all  the  treated  surfaces,  and  it  vould  not  be  fair  to  con- 
demn the  soap  as  valueless  for  insecticide  purposes  on  such  evidence 
were  there  no  other  objections  to  its  use. 

July  23d,  placed  specimens  of  adult  ChUocorus  similis  un^er  the 
cages  over  trees  32  and  36.  This  matter  is  more  fully  explained  else- 
where in  the  Report  and  needs  only  a  mere  suggestion  here. 

August  24th,  everything  was  swarming  with  larval  scale  insects 
and  it  began  to  seem  as  if  some  work  would  have  to  be  done.  So,  on 
September  1st,  I  sprayed  all  the  very  badly-infested  trees  with  whale- 
oil  soap  (Good's  No.  3)  at  the  rate  of  one  pound  in  two  and  one-half 
gallons  of  water,  and  the  application  was  very  successful. 

September  8th,  applied  ground  tobacco  about  the  roots  of  all  trees 
save  Nos.  32  and  36,  and  on  October  2d  examined  all  the  peach  trees 
for  borers;  none  were  found.  No  cement  coating  was  applied  this 
yev,  for  there  are  now  no  other  peach  trees  within  easy  range  of  my 
grounds. 

Frost,  hard  enough  to  kill  the  leaves,  came  on  the  night  of  October 
22d,  and  active  breeding  ceased  about  that  time.  Scale  larvae  were 
found  after  November  1st,  but  in  small  numbers. 

It  should  be  said  that  in  February  there  was  a  very  heavy  sleet 
storm,  which  severely  injured  trees  throughout  many  sections  of  the 
State,  and  that  the  Experiment  Orchard  did  not  entirely  escape. 

Tree  1 — Mariana  Plum.  March  30th,  buds  were  swelling  and 
sBowing  green  all  over.  Plenty  of  scale  in  centre  of  tree  on  old  wood ; 
less  outwardly,  and  the  new  shoots  were  practically  clean.  The  tree 
had  been  somewhat  broken  by  the  sleet  storm  and  the  bioken  shoots 
were  then  cut  out,  as  were  some  of  the  interfering  newer  shoots.  It 
moved  slowly  until  leaf  buds  began  opening  April  18th,  and  the 
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blossom  buds  b^an  to  separate.     The  first  flower  opened  April  22d 
and  on  the  25th  the  tree  was  in  full  bloom. 

April  28th,  sprayed  trunk,  main  branches  and  a  little  foliage  with 
Calcothion, 

May  1st,  bloom  was  almost  gone,  the  trees  were  advancing  and  I 
made  another  local  application  of  Calcothion,  avoiding  foliage  as 
far  as  possible.  May  4th,  the  little  shoots  hit  by  the  spray  were  dry- 
ing up.  May  7th,  I  again  applied  the  mixture  on  the  trunk  and 
inner  branches.  May  12th,  all  the  young  shoots  and  foliage  hit  by 
the  material  were  dead.  On  the  7th  a  little  fruit  had  set  and  more 
twigs  were  dead.  Examined  some  parts  of  the  treated  area  and  found 
no  live  scales.  The  fruits  dropped  one  by  one  until,  July  4th,  only 
half  a  dozen  were  left.  At  this  time  there  was  no  breeding,  but  a 
few  new  scales  were  observed  on  the  new  wood.  July  12th,  the  scale 
6n  the  lime- washed  area  was  dead  and  dry;  plenty  of  scale  on  last 
year's  wood ;  very  little  on  'the  new  growth.  August  12th,  all  the 
fruit  was  off  and  the  tree  yas  growing  rankly;  scale  situation  un- 
changed. October  22d,  was  yet  in  full  foliage  and  the  scale  was 
certainly  less  than  last  month,  the  old  wood  clearing  up  nicely;  but 
there  was  plenty  of  live  scale  and  some  shoots  were  ver}*  bad.  Cut 
off  two  of  the  lowest  branches,  which  were  near  the  groimd  and  much 
shaded  by  the  fence. 

Tree  2 — Yellow  Transparent  Apple,  Trimmed  back  well  during 
the  winter,  taking  off  half  of  the  new  growth.  Buds  were  swelling 
March  30th,  scattering  scale  was  all  over  the  tree  and  four  specimens 
of  the  two-spotted  lady-bird  were  feeding  on  it  April  23d,  leaf  buds 
opened,  and  May  7th,  was  in  full  leaf.  On  that  day  sprayed  trunk 
and  base  of  main  branches  with  Calcothion,  avoiding  foliage  so  far 
as  possible.  May  12th,  that  which  was  hit  was  dead  and  drying  up. 
June  9th,  sprayed  with  arsenate  of  lead  to  kill  web-worms,  and  up 
to  the  l?th  it  killed  all  as  fast  as  they  developed.  On  that  day  the 
lime  was  all  off.  This  tree  has  a  very  smooth  bark  and  was  sprayed 
for  that  reason  to  test  sticking  quality  of  mixture.  Up  to  July  12th 
no  larvae  were  observed  on  the  tree,  but  there  was  a  little  fresh  scak 
on  the  new  wood,  which  may  have  come  from  outside.  The  trunl 
and  branches  at  that  date  were  almost  tvee  from  scale,  and  most  of 
what  remained  was  dead. 

August  12th,  growth  had  stopped,  the  leaves  were  much  affected 
by  leaf-hoppers  and  there  was  more  scale  on  the  new  wood.  August 
loth,  took  of!  two  colonies  of  web-worms  and  sprayed  with  arsenate 
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of  lead.  Leaves  began  to  die  and  some  to  drop  August  2l8t,  and  on 
September  Ist  crawling  larvae  were  rather  abundant.  Sprayed  with 
Good's  whale-oil  soap,  No.  3,  one  pound  in  two  and  one-half  gallons 
of  water,  and  made  the  application  very  thorough.  The  leaves  were 
perceptibly  scalded  September  8th,  but  the  larvae  and  recent  sets  were 
wiped  out. 

October  22d,  about  60  per  cent  of  the  foliage  was  off  and  the  bal- 
ance was  dry  and  lifeless.  Scale  was  all  over  the  tree,  but  nowhere 
bad ;  less  on  the  trunk  and  base  of  branches  than  elsewhere  and  more 
on  the  ends  of  the  new  growth  than  anywhere  else. 

Two  points  are  noticeable  in  this  connection — ^the  good  effect  of 
the  arsenate  of  lead  in  keeping  down  the  web-worm  colonies,  and  the 
fact  that  little  attempt  was  made  by  scale  larvae  to  set  on  the  trunk 
and  base  of  branches,  even  late  in  the  season,  when  all  apparent  trace 
of  the  sulphur  wash  was  gone. 

Tree  3 — Black  Tartarian  Cherry.  Buds  had  started  March  20th, 
but  were  not  free  imtil  April  16th;  on  the  18th  leaf  buds  were  open- 
ing, the  white  of  the  blossoms  began  to  show,  and  on. the  21st  half  the 
flowers  were  open.  The  scant  bloom  was  full  on  the  22d  and  the 
foliage  was  almost  complete.  May  1st,  all  the  bloom  was  gone  and 
the  tree  was  in  full  foliage.  A  very  scant  set  of  fruit  was  made;  the 
plum  curculio  attacked  some  of  these  and  the  robins  got  everything 
else  as  soon  as  it  was  anywhere  near  ripe. 

The  tree  grew  well  throughout  the  season,  and  on  October  22d, 
whilie  I  could  find  an  occasional  scale,  there  had  been  no  recent  breed- 
ing. 

Tree  4 — Abundance  Plum.  March  30th,  buds  were  well  advanced 
and  blossom  clusters  were  separating.  Little  trimming  had  been 
done;  there  was  some  scale  everywhere  to  the  tips  of  the  shoots,  and 
locally  it  was  pretty  bad.  April  16th,  blossom  clusters  were  free  and 
many  were  showing  white;  on  the  18th  they  began  to  open  and  on 
the  22d  all  were  out  full.  Petals  began  to  drop  on  the  23d  and  on 
the  28th  only  a  few  scattered  flowers  were  left. 

May  7th,  sprayed  trunk  and  base  of  branching  with  Calcothion. 
There  seemed  to  be  a  fair  set  of  fruit  on  the  17th,  but  it  had  de- 
veloped irregularly.  June  1st,  only  a  small  crop  remained;  much  of 
it  attacked  by  curculio,  and  on  the  17  th  scale  breeding  was  active. 
The  Calcothion  was  yet  visible  and  there  was  no  breeding  where  this 
had  been  applied.  June  24th,  sprayed  thoroughly  with  the  "agri- 
cultural soap,"  referred  to  in  the  general  notes.     July  4th,  found 


Digiti 


zed  by  Google 


452     NEW  JERSEY  AGRICULTURAL  COLLEGE 

scale  larvae  active,  but  little  was  on  the  new  wood  and  none  on  the 
fruit.  July  5th,  sprayed  with  black  soluble  insecticide  soap,  one 
pound  in  a  little  over  seven  gallons  of  water. 

July  12th,  a  dozen  ripe  fruits  of  fair  size  were  taken  off,  most  of 
them  wormy,  and  a  few  cripples  remained  on  the  tree.  No  scale  was 
on  the  fruit,  but  larvae  were  swarming  on  some  branches,,  fixing 
mainly  on  last  year's  wood  and  on  the  leaves.  On  the  15th,  sprayed 
the  worst  infested  shoots  with  the  black  soap,  one  pound  in  two  gal- 
lons of  water.  Absolutely  no  benefit  was  noted,  and  on  August  12th 
some  of  the  branches  were  horribly  scaly.  Larvae  were  active  and 
were  extending  down  the  trunk. 

October  22d,  foliage  was  yet  complete,  but  bronzeid;  the  tree  was 
generally  scaly  and  in  some  places  horribly  incrusted;  so  much  so 
that  the  shoots  have  become  lifeless  and  break  imder  the  least  strain. 

Tree  6—Bartlett  Pear,  March  30th,  trinmied  off  about  half  the 
new  growth.  Not  much  scale,  but  the  sinuate  borer  had  killed  a  large 
area  on  the  trunk.  April  18th,  leaf  buds  were  ready  to  open,  and  on 
May  7th  it  was  in  full  foliage  and  growing  nicely. 

June  17th,  there  was  a  little  pear  slug;  one  nest  of  web- worms 
was  removed  and  scale  breeding  had  begun-  On  July  4th  the  lame 
extended  clear  to  the  tip  of  the  new  shoots  and  even  on  to  the  leaves. 
On  the  5th,  sprayed  with  black  insecticide  soap,  one  pound  in  a  little 
over  seven  gallons  of  water.  On  the  12th  there  was  not  much  change; 
there  were  no  active  larvae,  no  recent  sets  and  the  tree  had  stopped 
growth.  August  21st,  there  was  a  new  brood  of  larvae  and  many 
white  sets  were  found.  Some  of  the  leaves  were  already  dropping, 
and  on  September  1st  I  drenched  with  Good^s  soep  at  the  rate  of 
one  pound  in  two  and  one-half  gallons  of  water.  September  Sth,  no 
bad  effects  were  noticeable  on  the  tree;  the  larvae  had  been  wiped  out 
and  so  had  some  of  the  more  recent  sets ;  but  the  breeders  were  unhurt 

October  22d,  foliage  was  partly  off  and  most  of  it  dropped  at  a 
touch.  It  was  now  a  very  scaly  tree  and  some  shoots  were  incrusted. 
No  moving  larvae,  but  plenty  of  young  under  the  mother  scales. 
Three,  and  perhaps  four,  sinuate  borers  are  in  this  tree. 

Tree  6 — Pleasant  Valley  Pippin,  March  -SOth,  the  tree  had  been 
trimmed  to  a  s}Tnmetrical  head  and  buds  were  beginning  to  swell. 
Some  scale  all  over  the  tree  and  less  on  the  trunk  than  elsewhere- 
Buds  started  April  18th;  was  in  practically  full  leaf  May  1st, 
and  several  blossom  clusters  were  developing.  On  the  7th,  sprayed 
the  trunk  and  base  of  branches  with  Calcothion.     Blossom  clus- 
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iers  out  full.  Where  foliage  was  hit  it  was  killed  on  the  12th, 
and. up  to  the  17th  no  fruit  had  set.  June  17th,  ten  fruits  had 
begun  to  develop,  chiefly  on  one  branch,  the  lime  wash  was  all  gone 
and  scale  breeding  had  begun.  On  the  24th  I  applied  the  "agri- 
cultural soap"  most  thoroughly.  July  4th,  there  seemed  to  be  less 
scale,  and  much  of  it  was  dead.  One  branch,  bearing  three  fruits, 
had  wilted  and  was  cut  off.  On  the  12th  the  trunk  and  base  of  main 
branches  were  free*  from  scale,  but  there  was  a  liberal  set  on  the  out- 
side and  a  little  on  the  fruit  Below  the  branching  there  was  an  area 
of  dead  bark,  which  tlifeateiied  the  life  of  the  entire  top.  On  August 
12th  the  dead  area  had  extended  completely  round  the  trunk,  and 
the  leaves  were  beginning  to  turn  yellow,  to  wilt  and  to  drop. 

September  Ist,  took  off  the  few  remaining  apples,  which  were  then 
about  ripe.  The  top  was  dying,  scale  larvae  were  now  swarming  and 
I  had  the  tree  cut  down.  It  had  been  very  scaly  ever  since  it  was  set, 
had  never  grown  very  much,  had  suffered  about  all  the  kinds  of  in- 
secticides I  ever  used,  and  died  at  last  from  general  lack  of  vitality. 
There  was  no  mechanical  injury  where  the  trunk  died ;  it  was  a  drying 
up  and  blackening,  like  the  body  blight  of  pear. 

Tree  7 — Champion  Peach.  The  tree  was  cut  back  pretty  well,  but 
left  with  a  fair  set  of  fruit  buds,  badly  distributed  because  the  shoots 
were  too  long. 

March  30  th,  blossom  buds  were  swollen  and  leaf  buds  tipped  green ; 
some  scale  all  over  tree.  April  18th,  leaf  buds  had  started  and  one 
blossom  was  open;  on  the  22d  one-fourth  of  them  were  out,  and  on 
the  23d  it  was  practically  in  full  bloom.  On  the  28th  sprayed  trtmk 
and  base  of  larger  branches  with  Calcothion,  and  on  May  Ist  dupli- 
cated the  application,  extending  it  a  little  further  among  the  branches. 
Bloom  was  all  gone  and  a  fair  set  of  fruit  indicated  May  7th,  and  at 
this  time  the  small  shoots  making  from  the  inside  branches  were 
pretty  well  gone  as  the  result  of  the  spraying.  Practically  all  these 
were  killed  off,  and  on  June  1st  there  had  been  no  new  start  from  the 
sprayed  area.  The  wash  held  well  and  no  breeding  was  observed 
until  July  12th.  At  that  time  everything  on  the  lime-treated  area 
was  dead  and  very  little  live  scale  was  noted  anywhere.  The  tnmk 
was  still  lime-coated  and  was  very  rough  and  scaly.  A  month  later 
there  was  enough  live  scale  scattered  about  to  make  a  very  decent  in- 
festation, but  there  were  few  active  larvae.  The  fruit  had  taken  a 
start  and  made  great  gains  in  size  and  color. 
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August  14th,  sprayed  with  arsenate  of  lead,  one  pound  to  ten  pl- 
lons  of  water,  to  discourage  fruit  feeders.  On  the  22d  the  tree  w» 
raided  by  a  gang  of  street  loafers,  and  to  avoid  f ur^Jier  trouble  aD 
the  fruits  were  removed,  though  not  quite  ripe.  The  crop  was  far 
and  the  fruits  were  of  extra  size  and  very  good  quality. 

October  2 2d,  was  yet  full  in  foliage,  not  very  scaly,  not  much  oa 
the  new  growth  and  no  crawling  larvae.  The  tree  was  making  its 
fruit  buds  badly,  partly  due  to  bad  pruning  and  partly  due  to  killing 
off  the  inside  shoots  with  Calcothion.  No  new  ^oots  started  on  tiie 
.  sprayed  area,  and  it  seems  indicated  that  on  peach  trees  the  lime,  salt 
and  sulphur  wash  must  not  be  used  too  late  in  the  season.  The  sboofc 
were  killed  down  to  their  base,  and,  apparently,  a*  start  from  donoani 
buds  was  prevented. 

Tree  8 — Grimes  Golden  Pippin,  The  tree  was  cut  back  during thf 
winter  and  more  than  half  of  last  year's  growth  was  taken  off.  April 
18th,  it  was  starting  well,  some  leaflets  were  unfolding,  and  bj  Mij 
Ist  it  was  practically  full  leaf;  there  was  no  bloom.  May  <*» 
sprayed  with  Calcothion  the  trunk  and  base  of  larger  branches,  avoid- 
ing foliage  so  far  as  possible.  On  the  12th  such  foliage  as  was  hit 
was  drying  up.  June  9th,  sprayed  with  arsenate  of  lead,  and  on  tbe 
17th  I  noted  that  several  nests  had  started  and  been  nipped  intbe 
bud  by  this  application.  Scale  breeding  had  b^im  and  some  liiit? 
scales  were  found.  On  the  24th  sprayed  with  the  agricultural  soap. 
July  4th,  there  was  considerable  scale  locally,  mostly  on  last  Tea^^ 
wood.  The  trunk  still  showed  the  lime  coating  and  little  live  sole 
Several  other  nests  of  web- worms  had  started,  but  only  one  had  be- 
come established,  and  in  it  I  found  a  few  live  caterpillars.  On  tb? 
12th  no  living  scales  were  on  the  trunk  or  base  of  the  larger  branches, 
but  there  were  plenty  on  last  year's  wood.  Leaf  hoppers  were  il<> 
plentiful.  A  month  later  growth  had  stopped,  leaf  hoppers  were 
present  in  large  numbers  and  a  full  brood  of  scale  larvae  was  moving 
August  15th,  sprayed  with  arsenate  of  lead,  to  kill  off  the  second 
brood  of  web-worms,  which  was  beginning  to  show.  On  the  21st  w 
tree  was  fairly  swarming  with  larvae  and  recent  sets. 

October  22d,  the  tree  was  yet  in  full  foliage,  but  was  a  real  hid 
case  of  scale  infestation.  There  was  not  much  on  the  older  wood, 
but  outwardly  the  new  growth  was  fairly  incrusted — evai  the  lea^e? 
were  set  full  and  many  of  the  fruit  spurs  are  probably  kilkd.  TbeP? 
were  plenty  of  active  larvae  and  dozens  of  PeniUia  miselk. 
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This  is  a  well-shaped,  apparently  vigorous  tree,  and  its  complete 
coating  of  scale,  from  a  start  after  the  middle  of  July,  is  an  interest- 
ing example  of  the  possibilities  of  the  pernicious  scale  on  a  sus- 
ceptible tree. 

Tree  9 — Champion  Peach.  The  tree  had  been  cut  out  pretty  well 
during  the  winter,  leaving  the  fruit  buds  located  well  out  on  the 
shoots.  They  began  plumping  out  March  31st,  with  plenty  of  scale, 
mostly  dead,  on  the  old  wood  and  little  on  the  new  growth.  -  April 
18th,  leaf  buds  were  developing  and  some  blossoms  were  ready  to 
open.  On  the  2l8t  several  had  opened,  and  on  the  23d  the  tree  was 
in  full  bloom.  May  7th,  was  leafing  out  fairly  and  not  yet  all  out 
of  bloom.  Shoota  were  making  all  over  the  lanky  main  branches, 
and  this  promised  to  be  a  good  subject  for  the  dehorning  process. 
June  17th,  the  fruit  was  developing  normally,  the  scale  had  begun 
to  breed  and  the  inside  shoots  were  growing  well.  July  4th,  there 
was  an  abundance  of  larvae,  but  they  did  not  seem  to  get  out  much — 
setting  on  leaves  and  inside  branches  rather  than  on  the  shoots. 
August  12th,  the  fruit  began  to  color  up,  there  was  not  much  scale 
anywhere  and  very  little  on  the  rough,  scaly  trunk.  On  the  15th 
sprayed  with  arsenate  of  lead,  one  pound  in  ten  gallons  of  water. 
On  the  22d  a  raid  was  made  by  street  loafers,  and  to  avoid  further 
trouble  the  fruit  was  taken  off,  unripe.  The  crop  would  have  been 
fair  and  of  extra  quality.  This  was  proved  by  the  few  ripe  examples 
that  were  actually  obtained. 

October  22d,  the  tree  was  yet  in  full,  healthy  foliage,  scale  was 
all  over  it  and,  in  some  places,  pretty  thick.  There  were  no  crawling 
larvae,  but  many  recent  scales.  The  tree  has  made  a  very  good  inside 
growth  and  has  developed  some  fruit  buds  there.  Standing,  as  it 
does,  in  p.  fence  corner,  the  tendency  is  to  make  a  lanky  growth, 
and  this  tendency  was  not  sufficiently  checked  in  the  beginning  of 
the  growth  by  proper  pruning. 

Tree  10 — Late  Rose  Peach,  Was  so  badly  broken  by  the  February 
sleet  storm  that  it  was  deemed  best  to  take  it  out. 

In  March  a  clean  Greensboro  peach  tree,  trimmed  to  a  straight, 
four- foot  stick,  was  placed  near  the  place  where  No.  10  was  taken 
out,  and  will  bear  the  same  number.  It  grew  well  during  the  season 
and  was  a  little  scaly  in  late  October. 

Tree  11 — Late  Rose  Peach.  Was  so  badly  broken  in  the  February 
sleet  storm  that  it  was  taken  out  and  no  other  set  in  its  place. 
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Tree  12 — Fox  Seedling  Peach,  Was  somewhat  broken  by  the  sle« 
storm  and  pretty  well  cut  back.  March  31st,  the  buds  were  plumping 
out,  there  was  plenty  of  scattered  scale,  but  much  of  it  was  deai 
April  21st,  a  few  flowers  were  open;  on  the  23d  it  was  in  full  bloom, 
and  on  the  28th  it  was  dropping  petals  fast.  All  the  bloom  was  (^ 
May  7th ;  it  was  leafing  out  full  and  new  shoots  were  making  along 
the  bare,  inside  branches.  On  the  23d  whitewashed  the  trunk  and 
largei^  branches  at  base.  June  17th,  scale  breeding  had  begun  and 
the  lime  Coating  was  yet  quite  complete.  July  4th,  there  was  yet 
some  lime  on  the  trunk  and  no  scale  had  bred  on  the  treated  area. 
The  new  growth  was  throwing  off  scales,  but  there  was  plenty  on 
last  year's  wood  and  on  the  leaves.  On  the  5th  sprayed  with  ^e  blad 
soluble  insecticide  soap,  at  the  rate  of  one  pound  in  a  little  more 
than  seven  gallons  of  water.  No  marked  benefit  resulting,  I  sprayed 
again  on  the  15th,  aiming  at  the  older,  most  infested  wood,  to  tk 
neglect  of  the'  outer  shoots.  The  mixture  was  one  pound  in  two 
gallons  of  water.  No  benefit  resulted,  and  on  August  12th  the  base 
of  the  new  shoots  was  very  scaly  and  some  of  the  older  wood  vas 
coated.  On  the  24th  many  of  the  unripe  fruits  were  knocked  off  by 
loafers,  but  nearly  half  a  basket  was  harvested  in  September,  only 
fair  as  to  size  and  qualit}'.  As  the  situation  of  the  tree  was  such 
as  to  invite  raids  from  the  hoodlum  element,  it  was  cut  out  <m  Oc- 
tober 22d. 

Tree  13 — Fox  Seedling  Peach.  Was  so  badly  broken  in  the  Feb- 
ruary sleet  storm  that  it  was  taken  out. 

Tree  14 — Seckle  Pear,  The  shoots  were  a  little  shortened  in  dur- 
ing the  winter,  and  on  April  18th  leaf  buds  were  starting  well.  May 
Ist,  it  was  in  full  foliage,  and  on  the  23d  applied  a  coat  of  white- 
wash to  the  trunk.  This  was  off  June  1st,  and  on  June  11th  sprayed 
with  arsenate  of  lead,  to  keep  off  web-worms.  Several  had  started 
and  had  been  killed  up  to  the  end  of  June,  but  on  July  4th  I  foand 
and  removed  a  small  brood  of  well-advanced  larva?.  At  tiiat  date 
the  scale  was  breeding  and  young  were  setting  toward  the  tips  of  the 
new  growth,  which  had  stopped.  August  12th,  scale  was  all  over 
the  tree  and  about  ready  to  multiply. 

October  22d,  most  of  the  foliage  was  off  and  last  year's  growth 
was  coated  with  scales ;  even  the  leaves  were  scaly.  This  tree  is  al- 
most buried  in  very  tall  blackberry  bushes,  is  overshadowed  by  tree 
No.  37  and  mav  have  to  be  abandoned. 
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Tbee  15-^apan  Golden  Russet  Pear.  Buds  were  well  advanced 
March  Slst,  and  on  April  16th  the  blossom  clusters  were  separating 
and  already  well  advanced.  On  the  23d  one  blossom  was  open  and 
on  April  30th  all  were  out.  May  1st,  petals  began  to  drop,  and  on 
the  7th  most  of  them  were  off.  May  18th,  had  made  a  full  set  of 
fruit,  and  on  the  23d  applied  a  coat  of  whitewash  to  the  trunk  and 
larger  branches.  The  mixture  stuck  well  to  July  4th,  and  there 
was  no  scale  where  it  had  been.  August  12th,  growth  had  stopped, 
there  was  no  scale  on  the  fruit  and  very  little  anywhere  else.  On 
the  24th  fruit  was  beginning  to  crack,  but  there  was  much  less  cod- 
ling moth  than  in  any  previous  year. 

Thee  16 — Japan  0 olden  Russet  Pear,  Has  practically  the  same 
history  as  No.  15  and  has  received  the  same  treatment.  It  s^t  a  little 
more  full  and  matured  more  fruits,  but  they  were  smaller  and  more 
of  them  cracked.  There  is,  perhaps,  a  little  more  scale,  but  the 
condition  xmder  which  it  occurs  is  the  same. 

Tree  17 — Keiffer  Pear,  March  31st,  the  buds  were  breaking  into 
blossom  clusters,  which  became  separated  April  16th.  More  than 
half  the  new  growth  had  been  cut  off  during  the  winter,  and  there 
was  a  scattering  of  scale  all  over  the  tree. 

Blossoms  began  to  open  April  22d,  and  were  practically  all  out  on 
the  25th.  May  7th,  the  tree  was  in  full  foliage  and  alt  the  bloom  was 
gone.  May  18th,  a  moderate  set  was  indicated  and  one  fruit  infested 
by  pear  midge  was  found.  There  was  a  heavy  drop  by  the  23d,  in- 
cluding most  of  the  midge-infested  fruits;  but  I  removed  at  least 
twenty  others  and  destroyed  them.  Applied  a  coat  of  whitewash  to 
trunk  and  base  of  branches.  June  1st,  most  of  this  had  washed  away, 
and  on  the  17th  it  was  nearly  all  gone.  No  scale  breeding  was  noted 
and  the  fruit  was  developing  well.  Jxme  24th,  sprayed  with  the  agri- 
cultural soap.  July  4th,  there  was  some  scale,  in  all  stages,  all  over 
the  tree,  \Mt  more  on  the  fruit  than  elsewhere.  No  advantage  from 
the  spraying.  August  10th,  applied  the  black  insecticide  soap  to  the 
south  side.  The  tank  emptied  before  the  north  side  was  completed, 
hut  there  were  some  thick  dregs  which  I  put  on,  to  see  if  harm  would 
be  done.  On  the  12th  the  soap  had  had  absolutely  no  effect  and  the 
fruits  were  getting  very  scaly.  Foliage  began  to  drop  on  the  2l8t, 
and  only  a  little  fruit  remained.  September  1st,  the  entire  tree  was 
very  scaly,  leaves  and  fruit  were  both  dropping,  and  I  sprayed  with 
<^ood's  whale-oil  soap,  No.  3,  one  pound  in  two  and  one-half  gallons 
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of  water.     On  the  8th  the  leaves  seemed  considerably  scalded,  ki 
practically  all  the  crawling  brood  was  wiped  out 

September  10th,  what  remained  of  the  fruit  was  ripening.  When 
picked  it  was  of  excellent  flavor,  undersized  for  Keiffer,  bat  ¥itb 
more  Bartlett  than  Keiffer  texture  and  flavor.  October  22d,  foliagt- 
was  about  all  off,  but  the  wood .  seemed  healthy  and  the  fruit  spm^ 
were  plump.  Some  scale  all  over  the  tree,  but  no  coating.  Then- 
are  indications  of  several  sinuate  borers  and  depressions  for  at  ka?i 
three  pupal  chambers. 

Tree  18 — Keiffer  Pear.  The  tree  had  been  sharply  cut  back  diirin^ 
the  winter,  *and  March  31st  the  buds  were  well  advanced  and  breaking 
out  into  clusters.  Scale  all  over  tree,  but  not  much  on  trunk,  vhidu 
however,  harbors  several  sinuate  borers  and  has  an  area  of  body  bligfet 

Blossoms  began  to  open  April  23d ;  75  per  cent,  were  oat  on  the 
25th,  the  balance  came  out  a  day  or  two  later,  and  on  May  Ist  the 
petals  began  to  drop.  May  7th,  the  tree  was  in  full  foliage  and 
the  flowers  were  all  gone.  May  18th,  the  set  was  moderate  (wily  aal 
fully  half  the  sets  were  midge  blighted.  On  the  23d,  after  I  bJ 
removed  all  infested  pears,  only  a  scanty  set  remained.  On  this  ds} 
applied  a  coat  of  lime  on  trunk  and  lower  branches,  which  was  verr 
imperfect  on  June  Isi  On  the  17th  the  lime  was  about  all  gwH? 
and  there  had  not  yet  been  any  breeding.  July  4th,  scalos  in  all 
stages  were  scattered  over  the  tree  and  the  fruit  had  comparati?dT 
more  than  any  other  part  On  the  12th  conditions  were  no  better 
and  some  fruit  was  very  scaly.  August  10th,  applied  black  inseeti- 
cide  soap  so  as  to  drench,  but  on  the  12th  there  was  no  apparent 
benefit ;  there  were  just  as  many  scales  as  there  had  been  before  die 
application.  On  the  21st  both  fruit  and  foliage  were  dropping,  and 
on  September  1st  the  fruit  was  undersized  and  scaly.  Leave  an^i 
fruit  continued  to  drop,  and  I  sprayed  with  Good's  whale-oil  soap, 
one  pound  in  two  and  one-half  gallons  of  water.  On  the  8di  practi- 
cally the  entire  crawling  brood  had  been  wiped  out,  without  ham 
to  the  foliage.  Fruit  began  to  ripen  on  the  10th  and,  as  in  the  pre- 
ceding, was  of  excellent  quality. 

October  22d,  the  tree  was  scaly  throughout  and  in  swne  plaee? 
very  much  so ;  but  no  breeding  at  that  time.  About  half  the  folia^ 
was  off  and  sinuate  borers  were  indicated  at  three  points. 

Tree  19— Kei^er  Pear,  Was  sharply  cut  back  during  the  winte". 
had  scale  all  over,  except  on  the  trunk,  the  latter  slit  all  around 
over  areas  of  body  blight.     Sinuate  borers  evident    Buds  were  wm 
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advanced  March  Slst,  and  blossoms  clusters  became  freed  April  16th. 
On  the  23d  a  few  flowers  opened,  and  by  May  1st  the  petals  began 
to  drop,  the  tree  being  then  in  full  leaf.  May  18th,  there  was  a  light 
set,  badly  infested  by  the  midge,  from  which  fruits  were  picked  off, 
from  time  to  time,  until,  on  the  23d,  there  was  only  a  scant  remnant. 
On  that  day  whitewashed  the  trunk  and  base  of  branches.  June 
17th,  the  wash  was  about  all  gone  and  scale  breeding  had  begun. 
On  the  24th  sprayed  with  the  agricultural  soap ;  but  on  July  4th 
active  scale  was  all  over  the  tree,  extending  to  the  tips  of  the  new 
growth  and  covering  the  fruit.  On  the  5th  sprayed  with  black  in- 
secticide soap,  one  pound  in  six  gallons  of  water.  On  the  12th  con- 
ditions were  no  better,  and  on  the  28th  drenched  with  the  black  soap, 
one  pound  in  two  and  one-half  gallons  of  water.  The  application 
was  repeated,  at  the  same  strength,  August  10th,  and  on  the  12th 
there  were  more  young  and  white  sets  than  ever  before.  September 
Ist,  this  was  a  very  badly  infested  tree,  and  I  sprayed  with  Good's 
soap,  one  pound  in  two  and  one-half  gallons  of  water.  On  the  8th 
quite  a  lot  of  leaves  were  scalding,  but  practically  the  entire  crawling 
brood  was  wiped  out.  Only  a  few  fruits  ripened  properly,  and  on 
October  22d  all  the  foliage  was  off,  the  tree  was  only  •  moderately 
scaly  and  several  sinuate  borers  are  noticeable  in  trunk  and  branches. 

Tree  20 — Meech  Quince.  Cut  back  moderately,  leaving  a  lot  of 
little  branches,  which  seemed  free  from  scale.  Buds  were  pointing 
out  March  31st,  but  did  not  really  start  to  unfold  until  April  23d. 
Was  in  full  foliage  May  12th  and  a  few  blossoms  were  opening.  Was 
practically  out  of  bloom  May  23d,  and  I  whitewashed  the  trunk  to 
the  branching.  June  1st,  there  were  three  well-set  fruits  and  most 
of  the  lime  was  off  the  trunk.  June  11th,  sprayed  with  arsenate  of 
lead,  which,  by  the  17th,  had  killed  off  several  nest^  of  web-worms. 
A  few  more  blossoms  were  out,  but  no  more  fruit  set.  Two  under- 
sized fruits  matured,  and  on  October  22d  the  tree  was  yet  in  full 
foliage,  with  the  merest  trace  of  scale. 

Tree  21 — Keiffer  Pear.  Wa^  cut  back  pretty  well  during  the 
winter,  but  plenty  of  wood  was  left  inside.  The  main  branches  all 
have  sinuate  borers,  there  is  a  little  scale  all  over  the  tree  and  at 
a  few  points  it  is  massed.  March  3l8t,  the  bud  clusters  were  well 
developed,  and  on  April  18th  the  buds  had  separated  out.  Flowers 
began  to  open  on  the  24th;  on  the  26th  it  was  in  full  bloom,  and 
on  May  1st  was  also  in  full  foliage.  A  week  later  all  the  bloom 
was  off;  only  a  light  set  of  fruit  remained  on  the  18th,  and  so  much 
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of  that  was  infested  by  pear  midge  that  on  the  23d  only  a  vht 
little  remained.  Whitewashed  the  trunk  and  base  of  brancheg;  be 
by  June  17th  practically  all  trace  of  the  lime  was  gone.  July  4tk 
growth  had  stopped,  scale  was  active  all  over  the  tree,  to  tbe  tips  c-f 
new  shoots,  and  over  the  fruit  Web-worms  had  been  killed  (C  u 
they  started,  by  arsenate  of  lead,  applied  on  the  11th.  July  28i 
sprayed  thoroughly  with  black  insecticide  soap,  one  pound  in  two 
gallons  of  water,  and  on  August  10th  repeated  the  application  so  as 
to  drench.  On  the  12th  no  benefit  could  be  noted  from  the  apf^es- 
tion,  white  sets  and  crawling  larvae  being  abundant  September  Isi 
the  entire  tree,  including  fruit,  was  very  scaly,  and  I  sprayed  viit 
Good's  soap,  one  pound  in  two  and  one-half  gallons  of  wato".  Oi 
the  8th  some  leaves  had  been  scalded  and  a  few  had  dropped,  1st 
the  young  scales  were  completely  wiped  out  and  not  a  crawling  km 
was  seen.  What  little  fruit  remained  ripened  about  tie  middle  o{ 
the  month  and  was  very  good,  though  undersized.  October  22i  to 
yet  in  full  foliage,  scaly  throughout,  but  not  nearly  so  bad  as  h 
September.  Less  appearance  of  sinuate  borer  than  elsewehere  in  ths 
series,  while  the  fruit  spurs  are  better. 

Thee  22 — Japanese  Chestnut  Leaf  buds  began  opening  May  l^: 
blossom  sprays  were  developing  June  1st,  and  were  in  full  Ww® 
July  4th.  No  fruit  set,  but  the  tree  grew  well  throughout  the  soksl 
and  was  not  the  subject  of  any  experiment.  October  22d,  there  vei? 
a  few  scattering  scales  and  tlie  foliage  was  beginning  to  drop. 

Tree  23 — Oreensborough  Peach.  This  tree  replaces  a  Pride  <i 
Franklin,  which  was  so  badly  broken  by  the  February  sleet  storm  tlai 
it  had  to  be  taken  out.  It  was  clean  ^d  cut  to  a  straight,  thTe^fo<s 
stick.  Had  made  a  good  start  May  1st,  grew  well  during  the  sca^ 
and  remained  free  from  scale  until  October  2d,  when  some  half-gro^ 
examples  were  noted  on  the  trunk,  where  a  label  wire  had  almost 
girdled  it.  Was  yet  in  full  foliage  October  22d,  and  the  scales  W 
not  increased  in  number. 

Tree  24 — Greenshorough  Peach,  Has  practically  the  same  histor 
as  No.  23,  and  like  it,  replaces  a  Pride  of  Franklin  tree.  IthadsK 
blossom — ^a  large,  showy  flower.  October  22d,  it  had  made  a  fo 
growth,  foliage  was  yet  complete  and  there  were  a  few  scales  m  ti* 
older  wood. 

Tree  25 — Apricot  Cut  off  all  the  shoots  that  would  not  lie  »^ 
to  the  trellis  and  shortened  in  the  others.  Flower  buds  showed  rrf 
March  31st  and  began  to  open  April  15th.    Was  in  full  bloom  on  tb^ 
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.  and  practically  out  of  bloom  on  the  23d.  No  fruit  set,  but  the 
grew  well  throughout  the  Season,  making  its  usual  long  shoots, 
^mained  clean  until  October  22d,  when  a  few  scales  were  observed, 
foliage  remaining  almost  complete. 

REE  26 — Nectarine.  Was  cut  back  pretty  well  during  the  winter ; 
clean  and  making  a  start  April  18th.  The  tip  borer  became  evi- 
May  Ist  and  increased,  as  the  foliage  became  more  abundant, 
I  May  18th;  the  leaves  were-  gnarled  and  twisted  and  a  large 
entage  of  the  shoots  had  been  attacked.  The  trunk  was  white- 
led  on  the  23d  and  the  mixture  stuck  well  for  a  month.  On  the 
ie,  the  tree  did  fairly  well  during  the  season,  but  became  somewhat 
ided  from  the  heavy  winds.  The  foliage  was  always  a  little 
'led,  but  of  a  healthy  color.  October  22d,  it  was  yet  in  full  leaf, 
there  was  a  little  scattered  scale  on  the  old  wood. 
REE  27 — Cratcegus,  A  few  sprawling  shoots  were  cut  out  during 
wrinter,  but  otherwise  the  tree  was  left  to  do  as  it  would.  March 
,  the  buds  were  pointing  out,  and  there  was  a  very  little  scale'  on 
Qew  wood. 

pril  18th,  leaflets  began  to  unfold,  and  on  May  1st  it  was  in  full 
ige.  Plant  lice  became  rather  plentiful  Jime  17th  and  were  curl- 
the  foliage  July  4th.  Early  in  August  it  made  a  new  ^tart  and 
kjale  became  more  obvious.  October  22d,  it  was  yet  in  fair  foliage, 
tie  scaly  all  over  and  full  of  female  plant  lice,  that  were  oviposit- 
There  were,  already,  eggs  in  large  numbers. 
BEE  28 — Edrly  Michigan  Peach.  The  tree  was  only  shortened  in 
tie  during  the  winter  and  had  a  few  scattered  scales.  Buds  were 
ling  March  31st,  but  no  blossoms  opened  until  April  22d.  Was 
all  bloom  on  the  25th  and  out  of  bloom,  in  full  foliage,  May  7th. 
the  18th  some  tips  were  curled  by  plant  lice,  among  which  AdaMa 
ncta,  the  common  two-spotted  lady-bird,  was  busily  feeding.  On 
23d  applied  whitewash  to  the  trunk  and  base  of  branches,  and  this 
k  well  until  after  the  middle  of  July.  No  breeding  scales  were 
June  17th,  but  the  foliage  looked  ragged  and  as  if  infested  by 
-hole  fungus.  The  tree  grew  well,  the  fruit  developed  normally 
little  scale  breeding  was  noted  to  August  12th.  The  fruit  began 
>lor,  and  on  the  22d  it  was  taken  off,  unripe,  after  a  raid  by  street 
^rs.  The  crop  was  sufficient  in  quantity,  and,  judging  from  a  few 
ned  examples,  would  have  been  satisfactory  as  to  quality, 
ctober  22d,  was  yet  in  full  foliage  and  in  general  good  shape. 
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Had  more  scale  than  at  any  previous  period  of  its  history,  but  tkt 
was  not  much. 

Tree  29 — Gravenstein  Apple,  The  new  growth  was  ccmaderablT 
shortened  in  during  the  winter  and  a  little  was  cut  out.  There  ¥c 
considerable  scale  all  over  the  tree,  and  in  some  places  a  good  deal 
of  it. 

Xo  start  was  made  until  April  15th,  and  not  until  May  1st  ir«g  it 
leafing  out  generally.  On  that  day  applied  Calcothion  liberally,  ain- 
ing  primarily  at  the  trunk  and  branches,  but  giving  the  small  foliage 
a  good  dose  in  tlie  lower  part  of  the  tree.  On  the  4th  many  of  tk 
smaller  leaf  tufts  were  dead  and  most  of  the  leaves  were  materiiUy 
injured.  On  the  7th  applied  another  coat  of  Calcothion,  which  blW 
everything  on  the  sprayed  area  and  left  it  completely  bare  May  Wk 
A  little  active  scale  was  observed  July  4th,  but  none  on  ihe  spnj^ 
area,  which  yet  showed  traces  of  the  application.  On  the  12th  dew 
was  quite  a  little  on  some  of  the  spurs,  but  a  month  later  it  had  m 
increased,  and  at  that  time  the  first  nests  of  the  second  brood  of  lA- 
worms  were  destroyed.  August  15th,  sprayed  with  arsenate  of  W 
and  no  further  trouble  was  had  with  caterpillars. 

October  22d,  the  tree  was  yet  in  full  foliage.  All  the  old  wood. 
where  Cf^Jcothion  had  been  applied,  was  entirely  free  from  scale  tDd 
only  a  little  of  it  was  found  on  the  outer  shoots.  The  most  iflteres- 
ing  outcome;  of  this  examination  was  a  twig  with  the  characterkx 
egg  punctures  of  the  periodical  cicada. 

Tree  30 — Orimes*  Golden  Pippin,  This  tree  had  made  a  pa* 
deal  of  inside  wood  and  this  was  trinmied  out  very  materiaUy  durii^ 
the  winter.  The  bark  was  rough  and  had  a  tendency  to  scale  off,  ki 
was  sound  below  this  outer  coating.    There  was  a  little  scattered  sc&t 

April  23d,  buds  were  pointing  out  all  over  the  tree  and  a  f ew  wp^ 
opening,  but  not  until  May  was  it  in  full  foliage.  On  the  ISth  ^ 
stroyod  a  colony  of  woolly  lice  on  a  bruised  branch,  and  on  th^  ?•• 
applied  whitewash  on  trunk  and  lower  branches.*  June  lltiu  apf^^i 
arsenate  of  lead,  and  on  the  17th  it  was  found  that  this  had  destrpy*^ 
several  colonies  on  the  first  two  leaves  attacked.  Very  little  lime  i*- 
mained  at  this  time.  July  12th,  there  was  very  little  scale  anywkit. 
but  plant  lice  were  becoming  quite  plentiful  on  some  shoots.  A 
month  later  matters  had  not  changed  much,  except  that  plant-kn^ 
injury  to  the  tips  of  shoots  was  noticeable  and  that  leaf  hoppers  wi?e 
somewhat  abundant.    On  the  15th  applied  arsenate  of  lead,  one  poo©: 
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ten  gallons,  and  this  seems  to  have  caused  a  drying  of  the  leaves, 
ne  of  which  were  dropping  on  the  2l8t. 

September  Ist,  scale  had  increased  materially  and  there  was  a  brood 
crawling  larvae,  so  I  sprayed  with  whale-oil  soap,  one  pound  in 
0  and  one-half  gallons  of  water.  This  cleared  out  the  crawling 
>od  and  killed  a  little  more  foliage,  as  well  as  a  lot  of  the  plant  lice 
it  were  on  the  tree;  but  on  the  8th  new,  active  larvae  again  made 
nr  appearance. 

October  22d,  foliage  was  beginning  to  drop  naturally.  Some 
inches  were  quite  scaly;  there  were  a  number  of  colonies  of  the 
oily  louse,  and  on  every  shoot  eggs  of  the  apple  louse  were  in 
undance  and  being  added  to.  This  tree  seems  an  excellent  subject 
r  every  kind  of  insect  attack  and  offers  no  resistance  at  all  to  their 
iltiplication. 

Tree  31 — German  Prune.  This  tree  had  grown  long,  ragged 
x>ts,  which  were  cut  back  more  than  one-half  during  the  winter, 
lere  was  quite  a  bit  of  scale  and  most  of  it  was  alive.  Leaf  buds 
^an  opening  April  23d,  and  by  May  7th  foliage  was  complete.  It 
?w  its  usual  lanky  shoots  during  the  summer;  was  not  made  the 
bject  of  any  experiment,  and  was  in  tolerably  good  condition  until 
tober.  On  the  22d/)f  that  month  foliage  w^as  more  than  half  off, 
ere  was  more  scale  than  ever  before  on  the  older  wood  and  there 
re  plenty  of  active  larvae  to  increase  the  infestation. 
Tree  32 — Lawrence  Pear.  Was  shortened  in,  a  little  only ;  found 
be  generally  covered  with  scale,  and  made  its  start  April  23d.  Was 
full  foliage  May  7th,  and  had  a  little  bloom,  on  which  no  fruit 
:.  Scale  breeding  began  June  18th,  and  larvae  had  already  worked 
t  to  the  extreme  tips.  ,  On  the  24th  sprayed  thoroughly  with  the 
ricultural  soap,  and  on  July  4th  found  that  sets  extended  to  the 
ry  end  of  the  new  shoots.  July  5th,  sprayed  with  black  insecticide 
ap,  one  pound  in  six  gallons  of  water,  but  on  the  12th  there  wa^j  a 
arm  of  larvae  and  recent  sets  extending  even  to  the  leaves.  Growth 
d  stopped  at  this  time,  and  as  the  tree  Avas  not  too  large  and  had 
2:ood  coating  of  scale,  it  was  selected  as  one  of  the  two  to  l>e  covered 
r  breeding  Chilocorus  similis,  the  Chinese  lady-bird,  that  feeds  on 
e  pernicious  scale.  The  screen  cage,  4x4x7  feet,  was  put  in  place 
ily  22d,  and  after  that  the  tree  was  left  to  itself.  The  ol)ser\'ations 
the  Coccinellids  are  elsewhere  recorded. 
October  22d,  foliage  was  beginning  to  drop,  the  tree  seemed  to  be 
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in  very  fair  condition,  all  tMngs  considered,  and  it  was  ceminlj. 
to  all  appearances,  just  as  scaly  as  ever — but  not  more  so. 

Tbee  33 — Dwarf  Duchesse.  Was  cut  only  enough  to  keep  it  stid- 
metrical,  and  on  March  31st  was  moving  well  forward  in  develop- 
ment. Jjeaf  buds  were  pointing  out,  blossom  clusters  were  swoDen 
and  there  was  a  little  scale  all  over  the  tree.  April  22d,  the  flov^ 
began  to  open;  on  the  25th  was  in  full  bloc«n,  and  on  the  28di  peteis 
began  to  drop.  May  Ist,  was  in  full  foliage  and  almost  out  of  Wwhii. 
Less  than  a  dozen  fruits  set,  and  all  of  these  withered  and  drt^qwi 
by  June  Ist.  All  growth  had  stopped  June  18th,  but  a  new  grw^ 
started  July  4th,  when  there  was  a  very  little  scale  and  some  Uister 
mite.  August  12th,  the  scale  had  taken  a  new  start  and  began  re 
cover  things,  even  unto  the  leaves;  so,  on  September  1st,  I  indndec 
this  in  the  list  of  trees  sprayed  with  whale-oil  soap,  one  ponnd  in 
two  and  one-half  gallons  of  water.  No  harm  was  done  to  iht  tree, 
while  the  moving  and  recently-set  brood  was  wiped  out ;  but  on  tfe 
8th  another  swarm  of  larvae  began  to  appear. 

October  22d,  was  yet  in  practically  full  foliage,  scaly  all  over— « 
a  few  points  even  coated — but,  on  the  whole,  not  a  seriously-infested 
tree. 

Tree  34 — Lawrence  Pear.  Is  a  scrub;  scaly, ^scurfy  and  evarything 
else  that  is  bad — ^really  not  worth  keeping  as  a  tree. 

Made  a  start  April  23d,  and  was  in  full  foliage  May  Ist  Growth 
stopped  June  18th,  and  the  scale  began  breeding  as  a  comp«isatioi: 
The  insects  did  not  multiply  greatly,  for  some  reason,  and  up  x^ 
September  1st  there  was  no  bad  infestation.  On  that  date,  as  there 
were  some  moving  larvae,  I  sprayed  with  whale-oil  soap,  one  pound  ii  I 
two  and  one-half  gallons  of  water.  This  killed  off  the  young,  iec 
on  the  8th  nothing  was  seen  of  larvae  or  recent  sets. 

October  22d,  the  foliage  was  yet  complete,  the  old  wood  irt 
moderately  scaly,  the  new  wood  practically  clean.  A  sinuate  boiv^ 
is  in  one  of  the  smaller  branches. 

Tree  35 — Japanese  Walnut.  Xo  pruning  was  done,  and  the  tw 
had  a  few,  scattered  scales  when  the  season  opened.  The  termiia^ 
leaf  buds  b^an  opening  April  23d.  May  7th,  foliage  was  well  ad- 
vanced, with  blossoms  about  ready  to  open.  May  12th,  was  in  Woot^ 
and  on  the  18th  the  flowers  were  all  gone.  Several  clusters  s^  l»' 
only  two  nuts  came  to  maturity.  May  23d,  whitewashed  the  trunk. 
and  on  June  18th  the  lime  was  practically  all  off.    l^e  scales  n<^ 
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in  spring  seemed  to  disappear  by  midsummer  and  no  more  were 
noted  until  the  late  examination  in  October.  On  the  22d  of  that 
month  more  than  half  the  foliage  was  off,  the  tree  seemed  in  excel- 
lent condition  and  there  was  a  scattering  of  half -grown  scales  on  the 
trunk.  All  were  of  about  the  same  size,  and,  apparently,  there  had 
been  no  breeding. 

Tree  36 — Apple  (variety  unknown).  Was  trimmed  in  a  little, 
and  at  the  opening  of  the  season  was  scaly  throughout,  but  not 
dangerously  so.  Not  until  May  7th  did  any  leaf  buds  begin  to  open, 
and  not  until  after  June  Ist  was  it  in  full  foliage.  Scale  breeding 
was  in  full  swing  June  18th,  and  on  the  24th  sprayed  with  agricultural 
soap.  Not  much  result  was  observed  from  this,  and  on  July  4th 
the  tree  was  again  swarming  with  larvae.  On  the  5th  sprayed  with 
black  insecticide  soap,  one  pound  in  six  gallons  of  water,  with  the 
usual  lack  of  good  results.  July  22d,  the  tree  was  very  scaly  and 
was  covered  with  a  wire  cage,  4x6x8  feet,  into  which  were  intro- 
duced a  dozen  Chilocorus  similis,  received  from  the  United  States 
Department  of  Agriculture.  No  other  experiments  were  made  with 
this  tree,  and  it  was  left  to  take  care  of  itself.  October  2d,  there 
was  a  large  number  of  colonies  of  woolly  plant  lice — more  than  the 
tree  had  ever  had  before.  On  the  22d  it  was  in  full  foliage,  scaly  as 
ever  and  with  more  woolly  lice  than  all  the  other  trees  combined. 
The  surface  ot  the  ground  was  full  of  long  grass  and  offered  ex- 
cellent opportunity  for  hiding  places  for  the  Chilocorus, 

Tree  37 — Spaulding  Plum.  The  new  shoots  were  cut  back  one- 
half  during  the  winter,  but  no  cutting  out  was  done.  Some  scales 
were  on  all  parts  of  the  tree,  but  not  enough  to  hurt  anywhere  and 
very  little  on  the  new  wood.  The  tree  started  unevenly,  as  usual; 
some  buds  showing  white,  in  lower  part  of  tree,  April  18th,  while 
the  upper  shoots  were  yet  entirely  bare.  April  25th,  was  in  full 
bloom,  and  on  the  28th  ilie  flowers  began  to  drop.  May  1st,  it  was 
leafing  out  to  the  tips  and  all  the  bloom  was  gone.  May  7th,  applied 
Calcothion  to  the  trunk  and  lower  branches,  avoiding  foliage  so  far 
as  possible.  No  injury  was  done,  and  on  the  23d  there  was  a  small 
set  of  fruit  on  the  lower  branches.  No  scale  breeding  was  noted 
until  after  July  4th,  at  which  date  not  a  sound  fruit  was  left  August 
12th,  all  the  fruit  was  gone — rot,  curculio,  drop  and  otherwise — and 
not  a  single  example  ripened  normally.  Very  little  scale  anywhere 
on  the  tree  and  none  where  the  lime  wash  had  come. 
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October  22d,  the  foliage  began  to  thin  out  at  the  tip©  of  the  shoot. 
there  was  a  mere  scattering  of  scales  at  the  joints  and  the  tree  la: 
made  an  excellent  growth. 

Tree  38 — Baldwin  Apple.  Was  a  little  cut  back  during  the  wintpf 
and  a  few  interferences  were  removed.  The  tree  was  verv  scaly  oL 
outwardly,  most  of  it  was  alive.  It  started,  irregularly,  April  lai 
and  was  hardly  in  full  foliage  May  1st,  when  I  applied  Caleoii* 
on  the  trunk,  branches  and  in  the  interior  of  the  tree.  Foliage  tu 
hit  freely,  but  I  did  not  make  the  spraying  general.  May  4tt  mos* 
of  the  leaves  hit  by  the  spray  looked  burned  and  lifeless.  On  the  li 
again  applied  Calcothion,  avoiding  foliage  as  much  as  poesiWe.  Mij 
18th,  all  the  leaves  hit  by  the  spray  were  gone,  and  on  the  tmk 
and  branches  the  wash  still  formed  a  good  coating  a  month  Uta. 
when  the  scale  began  to  breed.  July  13th,  the  tree  was  doing  teli 
no  live  scale  was  on  trunk  and  in  lower  part  of  taree,  but  plaity  of 
it  on  last  year's  growth.  Xo  larvae  or  recent  sets  were  notei  A 
month  later  growth  had  stopped  and  leaf -hopper  injun-  became  ap- 
parent. There  was  only  a  little  scale  and  that  was  well  scttlHei 
As  web-worms  were  becoming  obvious,  sprayed,  August  15th.  wii 
arsenate  of  lead,  one  pound  in  ten  gallons  of  water.  This  applictti® 
was  duplicated  on  the  19th,  because  colonies  were  seen  starting  ^ 
up  in  the  tree,  and  thereafter  no  more  were  noted. 

October  22d,  the  tree  was  in  good  condition  and  yet  in  full  foto 
There  was  practically  no  scale  on  the  trunk  and  larger  brandies,  bet 
quite  a  bit  on  some  of  the  outer  shoots. 

Tbee  3d—Fallowater  Apple.  Only  enough  cutting  wasdoK» 
give  the  tree  a  symmetrical  top.  Plenty  of  scale — much  of  it  rf«d- 
but  some  branches  very  much  encrusted.  April  18th,  the  tree  mi* 
an  irr^ular  start,  and  May  1st  it  was  in  tolerably  full  foliage,  »iw 
several  blossom  clusters,  on  which  no  fruits  set  May  7th.  Calcothi* 
was  applied  to  the  trunk  only,  and  by  June  Ist  very  little  of  it  w^ 
mained.  June  11th,  sprayed  with  arsenate  of  lead,  which  cheds^ 
web-worms  as  they  came  on.  Scale  breeding  began  on  the  18th,  aa^ 
on  July  4th  the  tree  was  in  very  poor  condition;  some  :?hoots  «^ 
dying,  all  others  had  stopped  growth  and  scale  was  evennrhere.  J^^ 
5th,  sprayed  with  black  insecticide  soap,  one  pound  in  fiii  P^ 
of  water.  There  seemed  to  be  less  active  scale  on  the  13th,  m  ®  j 
the  15th  sprayed  again,  using  one  pound  of  the  soap  in  two  gall®* 
of  water.     On  the  28th  another  application,  of  the  same  strengih. 
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was  made^  and  fully  a  gallon  of  the  mixture  was  applied.  August 
12th,  some  twigs  were  dying  and  there  was  a  new  brood  of  larvae 
moving.  On  the  19th  sprayed  with  arsenate  of  lead,  to  kill  web- 
worms  of  the  second  brood.  On  the  21st  the  tree  was  swarming  with 
larvae  and  recent  sets,  but  there  was  comparatively  little  on  the  new 
^growth. 

October  22d,  the  foliage  was  yet  quite  complete,  except  on  some 
very  scaly  shoots.  The  upper  part  of  the  tree  is  very  scaly  and  some 
branches  are  simply  encrusted.  PentUia  is  very  abundant  on  this 
tree. 

1  have  always  expected  this  tree  to  die.  It  was  a  poor  stick  from 
the  beginning,  and  since  February,  1899,  it  has  had  no  general  winter 
treatment.  It  has  become  very  badly  infested  year  after  year  and  has 
always  received  late  summer  applications  enough  to  carry  it  safely 
through  until  the  season  following.  I  have  not  cut  it  out  simply 
because  I  am  curious  to  see  how  much  a  tree  like  this  will  really  stand. 

Thee  40 — Lincoln  Careless  Pear,  The  long  shoots  were  cut  back 
a  little,  but  no  other  pruning  was  done,  and  when  the  season  opened 
there  was  a  little  scale  all  over  the  tree.  Leaf  buds  began  to  open 
April  23d,  and  May  1st  it  was  in  full  foliage.  June  18th,  scale  breed- 
ing began  with  a  rush;  a  colony  of  web-worms  was  destroyed,  and 
on  July  4th  scales  were  on  the  leaves,  as  well  as  on  the  new  wood. 
No  spraying  was  done  on  iliis  tree  and  nests  of  web-worms  were 
crushed  as  they  were  noticed  until  August  19th.  Then  they  became 
eo  numerous  that  I  applied  arsenate  of  lead,  one  pound  to  ten  gallons, 
and  had  no  further  trouble. 

October  22d,  the  foliage  began  to  drop  and  the  tree  was  just  about 
as  scaly  as  usual  at  the  same  season.  On  the  old  shoots  the  mature 
scales  were  beginning  to  drop  off. 

Tkee  41 — Oreensborough  Peach.  The  Elberta  peach  that  occupied 
this  place  was  so  badly  broken  by  the  February  sleet  storm  that  it 
was  taken  out  and  replaced,  in  March,  by  one  of  the  above  variety, 
cut  to  a  straight^  four-foot  stick.  It  started  April  23d  and  grew  well 
throughout  the  season.  Scales  were  first  seen  August  12th,  and  from 
these  the  trunk  became  pretty  well  covered  by  October  22d.  The 
foliage  was  yet  complete,  but  stripped  readily. 

Tree  42 — Elberta  Peach.  The  tree  was  cut  back  during  the  winter 
so  as  to  leave  buds  well  distributed  for  a  good  crop.  At  the  beginning 
of  the  season  the  tree  was  pretty  evenly  scaly,  but  no  winter  applica- 
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tion  had  been  made.  The  first  blossoms  b^an  to  open  April  20th; 
on  the  23d  it  was  in  full  bloom,  and  by  May  7th  it  was  in  fnll  fdiige, 
with  the  flowers  all  gone.  May  12th,  sprayed  with  whitewash  until 
the  trunk  and  old  branches  were  white.  Used  Nixcm  pump  and  Bw- 
deaux  nozzle.  Avoided  the  outside  foliage,  but  made  no  attempt  to 
save  the  inner  leaves.  A  rain  during  the  night  made  the  coating  un- 
perfect  next  day,  but  on  the  whole  it  stuck  well,  being  yet  obviooa  a 
month  later  and  not  all  gone  two  months  later.  The  inside  shoots 
hit  by  the  wash  dried  up  and  dropped,  and  not  until  the  middle  of 
June  did  any  new  shoots  start  to  fill  the  gap.  Scale  breeding  b^in 
June  18th  and  continued  practically  imchecked  throughout  the  season, 
getting  on  the  leaves  and  branches  everywhere,  but  not  mudi  on  the 
trunk,  which  was  rough  and  hard.  A  little  got  on  the  fruit,  but  not 
enough  to  injure  it  July  5th,  sprayed  with  black  insecticide  soap, 
one  pound  in  about  six  gallons  of  water,  but  without  any  apparent 
benefit. 

October  22d,  foliage  was  b^inning  to  drop.  There  had  not  been 
much  growth  during  the  season  and  the  fruit  buds  are  badly  placed 
for  next  year's  crop.  This  is  due  in  part  to  the  killing  of  the  inside 
shoots,  which  were  not  replaced  by  fruit^bearing  shoots  later  in  the 
season.  On  the  area  that  had  been  lime-covered  there  was  not  muA 
scale,  but,  outwardly,  some  of  the  shoots  and  branches  are  pretty  veil 
incrusted. 

There  was  a  pretty  good  set  of  fruit,  and  when  it  developed  there 
proved  to  be  as  much  as  the  tree  could  reasonably  carry.  It  b^an 
to  color  up  in  August  and  was  fully  colored  by  the  24th.  Up  to 
September  1st  fully  a  basket  of  fine  fruit  had  been  taken  oflf,  and  by 
the  8th  nearly  another  basket  had  been  secured,  all  very  large  and 
good. 

Tree  43 — Early  Richmond  Cherry.  This  tree  was  ready  to  start 
March  31st,  and  blossoms  began  to  open  April  22i  Was  in  full  bloom 
April  25th  and  out  of  bloom  May  Ist  A  rather  small  set  of  fmit 
was  made,  which  began  coloring  June  Ist,  and  was  at  once  attacked 
by  robins,  who  left  not  a  single  cherry  to  come  to  maturity.  Xot  venr 
much  growth  was  made  during  the  season,  and  on  October  22d  all 
the  foliage  was  yet  present,  with  practically  no  scale  anywhere  on 
either  trunk  or  branches. 

Tree  44 — Elberta  Peach.  In  pruning,  cut  out  very  little  fruit-bear- 
ing wood  and  left  buds  for  a  heavy  crop.  There  was  plenty  of  scale 
on  the  tree  and  much  of  it  was  alive.    A  start  was  made  April  16th, 
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the  first  flowers  opened  on  the  20th,  was  in  full  bloom  on  the  23d, 
dropping  petals  on  the  28th  and  all  out  of  bloom,  but  in  full  leaf 
May  7th.  On  that  day  applied  Caleothion  to  the  trunk  and  base  of 
branches.  June  1st,  practically  all  the  wash  was  ofiE ;  the  young  foli- 
age where  hit  was  killed,  but  the  older  leaves  seemed  to  remain  un- 
harmed. Scale  breeding  began  June  18th,  but  the  first  brood  seemed 
light  and  there  was  not  much  set  up  to  August  12th,  when  the  fruit 
began  to  get  a  trace  of  color.  On  the  24th  the  peaches  were  fully 
-colored,  of  very  good  size,  and  there  were  quite  as  many  as  the  tree 
should  have.  Up  to  September  1st  fully  a  basket  of  extra  fine  fruit 
was  taken  off,  and  by  the  8th  almost  as  much  more  was  obtained. 

October  22d,  was  yet  in  good  foliage,  hardly  more  scaly  than  at 
the  beginning  of  the  season,  and  with  a  light  set  of  fruit-bearing 
W)od  for  1903. 

Tree  45 — Black  Tartarian  Cherry.  Was  removed  to  the  place  pre- 
viously occupied  by  a  peach — No.  48.  No  other  tree  was  set  where 
this  was  taken  out. 

Tree  46 — Mountain  Rose  Peach,  Several  branches  were  broken  in 
the  February  sleet  storm  and  these  were  removed.  At  the  same  time, 
trimmed  go  as  to  leave  wood  for  a  good  set  of  fruit.  There  was  plenty 
of  scale  everywhere,  and  in  that  respect  it  was  the  worst-looking 
tree  on  the  place.  It  started  April  18th;  the  first  flowers  opened  on 
the  2l8t;  was  in  full  bloom  on  the  25th;  dropping  its  petals  May 
Ist;  out  of  bloom  and  in  full  foliage  May  7th.  On  the  12th  sprayed 
with  whitewash  until  the  trunk  and  old  branches  were  white ;  avoided 
the  outside  foliage,  bul?  made  no  attempt  to  save  inner  leaves.  A 
heavy  rain  during  the  night  made  the  lime  coating  imperfect  at  once, 
but  some  of  it  stuck  until  the  middle  of  July.  The  leaves  and  shoots 
were  killed  where  hit  by  the  lime,  but  the  older  foliage  was  not 
harmed.  Scale  breeding  began  June  18th,  at  which  date,  also,  new 
shoots  began  making  on  the  sprayed  area.  The  fruit  moved  slowly 
imtil  the  middle  of  July,  up  to  which  time  the  scale,  also,  had  not 
made  much  progress.  Fruit  began  to  color  August  12th,  and  the 
first  fully-ripe  examples  were  picked  on  the  22d.  Thereafter,  until 
September  1st,  some  specimens  were  picked  every  day  and  a  very 
decent  crop  of  fine  fruit  was  secured.  The  tree  improved  immensely 
in  appearance  after  midsummer,  and  on  October  22d  was  yet  in  full 
foliage  and  excellent  general  condition.  The  inside  growth  had 
developed  well,  a  good  set  of  fruit  buds  had  been  made  and,  altogether, 
the  tree  was  in  much  better  shape  than  at  the  beginning  of  the  sea- 
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son.  There  was  scale  all  over  the  tree,  but  not  much  in  any  s^ 
place,  while  the  trunk  was  so  rough  and  scarred  that  there  wis  litik 
chance  for  the  insect  to  maintain  itself  there. 

Tree  47 — Oreensborough  Peach,  This  is  a  clean,  five-foot  5&L 
set  in  March  to  replace  a  Triumph,  taken  out  because  of  its  tente 
to  rot.  It  started  April  23d,  grew  well  during  ihe  season  and  wu 
yet  in  full  foliage  October  22d.  No  scales  were  found  until  Aiiga?t 
12th,  but  on  October  22d  there  was  a  scattering  everywhere. 

Tree  48 — Black  Tartarian  Cherry.  This  was  tree  No.  45  nndL 
in  the  fall  of  1901,  it  was  moved  to  replace  No.  48,  taken  out  be 
cause  of  its  tendency  to  rot.  No  trimming  was  done,  and  no  appear- 
ance of  harm  from  moving  was  obvious  until  after  the  tree  W 
blossomed.  Then,  after  the  fruits  set,  they  wilted  and  dropped.  Tbe 
foliage  remained  complete  throughout  the  season,  but  made  no  |mi^- 
ress,  being  exactly  in  the  same  condition  October  22d  that  it  wj 
on  May  7th.    No  scale  on  the  tree  at  any  time. 

It  will  be  noted,  on  looking  over  this  record,  that  none  of  tbe 
trees  had  a  radical  treatment  during  the  winter  of  1901-1902.  Sons 
of  them  were  quite  badly  enough  infested  to  call  for  such  treatment 
but  it  was  decided  to  let  them  run  their  chances.  On  the  whfk, 
the  result  is  interesting  and  instructive,  since  not  one  tree  was  kilM 
or  even  severely  injured  by  the  neglect,  while  some  are  in  at  least 
as  good  condition  as  they  were  last  year  at  the  same  date,  Tbe  life 
day  when  the  Calcothion  was  received  made  it  impossible  to  applj 
it  to  any  one  tree  so  completely  as  to  test  its  power  of  really  clariuf 
a  tree ;  but,  so  far  as  it  was  used,  it  was  one  of  the  most  effeeti^ 
preparations  tried.  No  experiments  were  made  with  oils.  Thu  ItfaD^ 
of  the  investigation  may  now  be  safely  left  to  the  fruit-grows^  ^^ 
will  decide  which  of  the  methods  advised  will  best  meet  their  \b^ 
vidual  needs.  In  another  portion  of  this  Report  the  lime,  salt  lac 
sulphur  wash  and  crude  oil  are  more  specifically  referred  to. 

THE  P£RIODI0AI«  CICADA. 

OUada  septendedm  Lino. 


The  occurrence  of  this  insect,  commonly  known  as  the  seventeen- 
year  locust,  is  always  interesting,  though  its  habits  are  now  so  weB 
known  that  no  lengthy  account  need  be  given  here. 
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MOlOOtCAl  SURVEY  or  NCW  JIfttCY. 
A   MAP  OF 

If XW  JXRSBT 

ley  4 


Fls.  1. 

Map  ihowing  the  distribatlon  of  the  main  broods  of  the  Periodical  Cicada.    Horizontal  lines, 

esstaiid  west,  denote  brood  XXII  (1902);  vertioal  lines,  north  and  south,  denote  brood  XII. 

(18M) ;  lines  sloping  firom  southeast  to  northwest  denote  brood  XVII.  (1806) ;  lines  sloping  from 

northeast  to  southwest  denote  brood  VIII.  (1889).    Where  more  than  one  set  of  lines  coTer  the 

i  area,  it  means  that  more  than  one  brood  occurs  there. 
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The  first  appearance  of  this  Cicada  noted  by  me  in  New  Jersey  wag 
in  1889,  when  brood  VIIL  was  recorded  in  the  report  for  that  year. 
At  that  time,  also,  I  compiled  from  published  records  a  list  of  the 
broods  occurring  in  this  State  and  gave  their  distribution  so  far  as  Urn. 
known.  The  broods  were  VIIL  (1889),  XII.  (1894),  XVIL  (1898) 
and  XXII.  (1902).  It  will  be  noted  that  all  the  broods  then  listed 
have  since  appeared,  and  all  of  them  on  time,  in  the  general  area 
designated.  In  the  reports  for  1889,  1894  and  1898  the  distribution 
of  the  various  earlier  broods  is  given,  and  it  may  not  be  uninteresting 
to  review  briefly  these  localities  before  recording  in  detail  the  appear- 
ance of  the  present  year. 


Fig.  2. 
The  Periodical  Cicada :  a,  6,  pupa  sheUi  fh)m  which  the  ima^e  has  emeised ;  c^  Imago :  d, 
ponctorai  in  which  the  eggB  are  laid ;  e,  eggs  enlarged.    After  Biiej, 

Brood  VIIL  had  not  been  positively  recorded  tvom  New  Jersey 
prior  to  1889 ;  in  that  year  I  received  it  from  isolated  localities  in 
Bergen,  Mercer,  Burlington  and  Gloucester  counties.  The  brood  i« 
a  small  one,  the  area  of  its  appearance  is  limited  in  well-settled  regions 
and  it  is  doubtful  whether  in  1906  it  will  be  noticed  at  alL 

Brood  XII.,  appearing  in  1894,  covered  the  entire  State  in  so  fir 
that  there  was  no  county  that  did  not  have  at  least  one  coIoiit;  bat 
the  stronghold  was  in  the  northeastern  section,  from  the  second  range 
of  the  Watchung  Mountains  to  the  Hudson.    In  the  southern  counties 
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the  colonies  were  much  scattered,  and  so  they  were  in  the  Delaware 
counties,  only  one  occurring  at  all  close  to  the  Delaware  river.  The 
brood  occurring  this  year  (1902)  is  strong  in  the  northern  Delaware 
region  and  almost  wanting  in  the  northeastern  area,  where  brood  XII. 
was  most  abundant. 

Brood  XVII.,  for  1898,  rested  upon  a  single  record  from  Essex 
county;  but  in  that  year  my  correspondents  reported  colonies  from 
Bergen,  Essex,  Morris,  Passaic,  Union,  Somerset,  Middlesex,  Mercer 
and  Cumberland  counties,  none  of  them  very  extensive  or  very  numer- 
ous and  some  so  located  that  the  chances  are  against  their  future  re- 
appearance. 

Brood  XXII.  almost  matches  brood  XII.,  in  New  Jersey,  so  far  as 
area  covered  and  numbers  are  concerned,  but  is  somewhat  inferior  in 
both  respects.  It  was  well  recorded  in  1885,  though  not  by  me,  and 
I  was  anxious  to  get  it  as  fully  delimited  as  possible.  This  meant 
correspondents  from  all  sections  of  the  State,  and  to  secure  these  I 
organized  a  campaign,  as  follows : 

Tk«  OrsaalaatloB. 

To  call  the  attention  of  farmers  and  fruit  growers  to  the  prob- 
ability of  the  insects'  appearance  in  certain  districts,  the  following 
circular  ws^  sent  to  the  entire  bulletin  list,  comprising  some  eleven 
thousand  farmers  from  all  parts  of  the  State,  and  this  was  reprinted 
quite  generally  by  the  newspapers,  in  whole  or  in  part : 
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NEW  JERSEY  AGRICULTURAL  EXPERIMENT  STATIONS. 

THE   PERIODICAL   CICADA. 

A  V^ord  of  Caution  to  Orchardists, 

Brood  XXII.  of  the  Periodical  Cicada  or,  as  it  is  better  known,  the 
seventeen-year  locust,  is  dne  to  appear  in  New  Jereey  in  1902.  ThL- 
brood  is  one  of  the  most  numerous  occurring  in  the  State,  and  wa? 
recorded  as  being  injurious  in  1885,  the  date  of  its  last  appearand 
in  Burlington,  Camden,  Mercer,  Middlesex,  Monmouth,  Passaic,  Mor- 
ris, Warren,  Sussex,  Somerset  and  Hunterdon  counties.  Its  enct 
limits  have  not  been  defined ;  therefore  it  behooves  fruit  growers  in 
all  of  these  counties  to  be  on  their  guard. 

A  life  history  of  the  insect  is  given  in  Bulletin  No.  95,  some  copies 
of  which  are  yet  available,  and  in  the  Annual  Report  for  1894. 

To  avoid  injury,  growers  in  the  sections  above  named  are  adn^ 
not  to  set  out  young  orchards  either  in  the  fall  of  1901  or  spring  of 
1902  if  they  can  avoid  it.  If  they  do  set,  do  not  prune  too  doeely: 
leave  as  many  shoots  and  branches  as  possible  in  which  the  insects 
may  lay  their  eggs  without  harm  to  the  tree  itself.  These  brandKs 
may  then  be  trinmied  out  early  in  July,  when  all  danger  is  past 

Do  not  trim  fruit  or  other  trees  or  shrubs  too  closely,  and,  where 
not  absolutely  required,  do  no  trimming  at  all.  Do  no  budding  «■ 
grafting  either  this  fall  or  next  spring,  as  growing  buds  and  graft- 
are  especially  apt  to  be  injured.  The  attention  of  nurserymen  is  par- 
ticularly called  to  this  matter,  that  tliey  may  adopt  such  measures  a« 
seem  advisable  to  them.  Where  sparrows  occur  in  large  numbers,  the 
danger  of  great  injury  is  much  reduced.  This  is  intended  as  a  warn- 
ing merely,  and  not  as  a  bulletin  of  information. 

JOHN  B.  SMITH, 

Entomohgisl 

New  Brunswick,  N.  J.,  September  4th,  1901. 

In  the  first  number  of  the  Crop  Bulletin  for  1902,  issued  April 
30th,  the  following  notice  appeared : 

"The  Periodical  Cicada  is  expected  to  appear  in  several  counties 
of  the  State ;  but  the  distribution  in  these  counties  is  not  well  known- 
It  is  a  matter  of  importance  to  learn  the  exact  localities  where  the 
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insect  occurs.  Professor  Smith  asks  that  crop  correspondents  note  in 
their  reports  the  appearance  of  the  insect  in  their  respective  localities. 
The  insects  will  probably  emerge  from  the  ground  during  the  last 
week  in  May,  and  it  is  important  that  the  record  be  sent  in  as  soon 
as  the  species  is  actually  seen  or  heard.'^ 

The  number  or  correspondents  aflfected  by  this  notice  is  127,  and 
they  are  scattered  throughout  the  State,  so  as  to  reach  all  sorts  of 
^^nditions  of  crop  and  climate. 

A  circular-letter,  inclosing  a  copy  of  the  circular  already  quoted, 
was  sent  to  all  the  Insect  Commissioners,  under  date  of  May  29th, 
1902.  The  foll6wing  is  a  copy  of  the  letter,  and  it  went  to  sixtj- 
five  persons,  scattered  throughout  the  State : 

Dear  Sir — I  send  you  inclosed  herewith  a  copy  of  the  circular 
that  was  sent  out  generally  last  fall.  Won^t  you  please  make  an 
effort  to  ascertain  whether  the  Cicada  makes  its  appearance  in  your 
vicinity,  and  if  so,  let  me  hear  from  you  as  soon  as  you  have  made 
certain  of  the  fact.  Yours,  etc., 

JOHN  B.  SMITH, 

State  Entomologist. 

In  my  travels  through  the  State  I  kept  a  lookout  for  Cicada  ap- 
pearances and  questioned  people  from  all  sorts  of  places.  In  this 
way  I  personally  reached  every  county  in  the  State,  and  I  have 
traveled  to  the  end  of  almost  every  branch  of  the  West  Jersey  and 
Seashore,  Atlantic  City,  and  Pennsylvania  railroads  running  south 
and  east  from  Camden.  I  have  crossed  the  State  on  the  Delaware, 
Lackawanna  and  Western,  Lehigh  Valley,  Central  Bailroad  of  New 
Jersey  and  Pennsylvania  railroad.  On  the  Erie  I  have  run  north 
almost  to  the  State  line,  and  I  have  visited  almost  every  shore  point 
between  the  Highlands  and  Cape  May.  While  it  is  possible,  therefore, 
that  I  have  missed  local  occurrences,  it  is  unlikely  that  any  large 
colonies  escaped  being  listed. 

It  should  be  added  that  some  of  the  leading  agricultural  papers 
asked  for  records  of  the  insects'  appearance,  and  these  papers  go  to 
every  township  in  the  State. 

Finally,  Mr.  C.  L.  Marlatt  kindly  sent  me  all  the  New  Jersey 
records  received  in  the  Division  of  Entomolog}^  of  the  United  States 
Department  of  Agriculture. 

Combining  the  results  from  all  these  sources,  the  following  distri- 
bution has  been  established: 
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DlstrilmtioB* 

The  northernmost  point  for  which  I  have  any  record  is  Roxburg, 
Warren  county,  whence  they  were  reported  by  Mr.  J.  D.  Vannatia 
in  the  Crop  Bulletin  for  June  3d ;  their  disappearance  was  chronicled, 
in  the  same  way,  on  the  24th  of  that  month.  In  response  to  a  per- 
sonal letter,  Mr.  Vannatta  wrote  that  he  had  been  over  ctmsiderabfe 
territory  in  his  township  and  found  tJiat  in  some  localities  the  Cicada* 
were  very  numerous.  Along  the  line  of  the  Belvideie  Division  <rf  the 
Pennsylvania  railroad  an  area  of  infestation  began  north,  of  Eiegde- 
ville,  and  this  extended  back  from  the  river  as  far  as  I  could  aee. 
Where  the  hills  opened  the  forests  of  the  second  ridge  could  be  seen 
to  be  as  badly  cut  as  those  of  the  first.  Just  how  far  back  this  am 
extended  I  could  not  see;  it  ran  north  to  CarpenterviUe,  but  was 
broken  at  the  edges  and  did  not  reach  Phillipsburg  along  the  rail- 
road. In  fact,  I  ran  north  to  Manunka  Chimk,  along  the  river  and 
crossed  the  county  on  the  Delaware,  Lackawanna  and  Western  rail- 
road, without  seeing  anything  more  of  the  insect.  Starting  east  from 
Phillipsburg,  on  the  Central  railroad,  there  is  an  infested  area,  sontii 
of  the  track,  between  Springtown  and  Bloomsbur\',  but  this  did  not 
seem  to  be  very  extensive.  On  the  Lehigh  Valley  railroad  the  insects 
were  noted  between  Kennedy  and  Bloomsbury,  a  large  area  extending 
on  both  sides  of  the  track  for  more  than  a  mile,  to  the  second  ridge 
from  the  river.  Altogether,  it  may  be  said  that  the  southwestern 
corner  of  Warren  county,  south  of  the  Central  Railroad  of  Nev 
Jersey  and  along  the  Delaware  river,  is  pretty  well  covered  by  this 
brood. 

Running  south  along  the  Delaware,  the  Warren  county  area  of 
infestation  extends  into  Hunterdon  county  and  for  its  full  length. 
It  is  broken,  of  course,  at  several  points,  notably  at  towns  and  settled 
areas,  but  practically  the  ridge  back  of  the  river  is  all  cut  by  Cicada. 
Between  Riegelsville  and  Milf ord  is  a  very  large  colony,  which,  whee 
the  hills  open  between  Milford  and  Holland,  could  be  seen  to  extend 
far  back  into  the  interior.  There  is  a  little  break  at  Milford,  but 
south  of  that  cut  twigs  became  evident  once  more.  Then  there  was 
quite  a  little  break  to  Tumble  Falls,  whence  the  infested  area  con- 
tinued along  the  ridge  to  Raven  Rock.  Then  there  was  a  break  to 
Stockton,  where  another  colony  extended  to  Lambertville,  and  south 
of  it  to  the  county  line. 
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Continuing  on  the  Lehigh  Valley  railroad,  east  from  Bloomsbury 
into  Hunterdon  county,  a  colony  was  seen  on  the  ridge  before  reach- 
ing West  Portal.  It  seemed  to  be  rather  scattering,  but  extended 
south  as  far  as  I  could  see.  Another  colony  was  in  a  bit  of  woods 
between  Pattenburg  and  Jutland,  extending  well  toward  the  latter 
place  on  both  sides  of  ilie  track.  Nothing  further  was  seen  from 
the  railroad,  but  reports  received  continue  the  colonies  along  its  line 
to  Three  Bridges.  In  a  ride  over  th6  Flemington  branch  of  the  Belvi- 
dere  Division  signs  of  Cicada  were  seen  at  Mt.  Airy,  Boss'  Road  and 
Muirhead.  Flemington  was  several  times  reported.  Driving  from 
Flemington  to  Sergeantsville,  a  large  colony  was  found  near  the  latter 
point.  Aside  from  these  personal  observations,  the  insects  were  re- 
ported from  Hunterdon  county  in  the  Crop  Bulletin  as  follows:  May 
27th,  Sergeantsville,  by  Mr.  J.  M.  Hartpenoe;  June  3d,  Flemington, 
by  Mr.  H.  E.  Deats;  Prenchtown,  by  Mr.  J.  W.  Lequear;  Kingwood, 
by  Mr.  John  Bellis ;  June  24th,  Pittstown,  reported  as  injuring  trees  by 
Mr.  L.  B.  Hann.  July  15th,.  their  disappearance,  without  injury,  was 
announced  from  Rowland's  Mills  by  Mr.  J.  Q.  Hoagland.  The  earliest 
date  of  appearance  is  May  21st,  followed  closely  by  May  23d,  24th 
and  25ih,  which  latter  seems  to  have  been  the  time  when  they  first 
began  to  come  out  in  numbers. 

Other  reports  from  this  area  came  from  Mr.  John  T.  Cox,  Reading- 
ton,  under  date  of  June  4th;  from  Rev.  F.  J.  Tomlinson,  Pittstown, 
under  date  June  5th,  and  from  Mr.  John  Bellis,  Kingwood,  under 
date  June  7th.  Mr.  Cox  reports  the  first  examples  for  June  2d.  Mr. 
Bellis  gives  June  5th  as  the  date  when  he  first  heard  them.  Mr. 
Tomlinson  wrote  me  at  some  length :  "The  vanguard  began  to  show 
themselves  at  the  surface  on  Tuesday,  May  27th,  but  I  did  not  see 
any  come  out  voluntarily  until  Thursday  night.  Our  little  chickens 
did  bring  many  out  of  their  holes  on  Tuesday  and  Wednesday.  The 
weather  was  cool  and  disagreeable  and  not  to  the  liking  of  the  Cicada. 
They  seemed  like  impatient  children,  waiting  favorable  weather  to 
go  out.  They  would  come  to  the  surface  and  look  out  and  then  back 
down  in  their  canal;  but  our  little  chickens  discovered  them  and 
went  locust  hunting — when  they  saw  a  head  in  the  hole  they  went 
for  it,  helped  the  owner  out  of  it  and  had  great  fun  dividing  the 
carcase.  The  chickens — large  and  small — cats,  sparrows  and  robins 
are  all  fond  of  them,  but  there  seems  to  be  too  many  for  all  of  them. 
They  began  to  come  up  in  great  numbers  Friday  night,  May  30th.'' 
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The  appearance  of  the  woodlands  over  the  infested  area  and  tk 
general  tone  of  the  reports  indicate  that  the  insects  were  very  mi- 
merous.  I  was  informed  that  gome  orchards  in  the  Flemington  dis- 
trict had  suffered  considerably,  and  in  the  American  Agriadturigi 
for  July  19th  there  is  a  note  from  King  wood,  that  "Young  ordiari- 
have  suffered  badly  from  locusts.  Chestnut  trees  show  many  dead 
branches,  testifying  to  the  destructiveness  of  the  winged  invaders." 
Further  notes  on  this  point  appear  later. 

Generally  speaking,  the  southern  half  of  Hunterdon  county  mtj 
be  said  to  have  been  infested  and,  probably,  specimens  extended  orw 
that  entire  area.  North  of  the  main  line  of  the  Central  railiotd  I 
have  no  affirmative  records,  and,  so  far  as  my  own  obserraticHiis  go 
there  is  no  appearance  of  their  occurrence-  It  may  be  noted  in  this 
connection  that  brood  VIII*  occurred  only  in  the  northern  part  d 
this  coimty,  whence  I  have  no  records  this  year. 

South  of  Hunterdon  is  Mercer  county,  where  the  next  laiges 
swarms  occurred.  Referring  again,  first,  to  the  Crop  Bulletin,  Mr. 
E.  R.  Cook  reported,  May  27th,  that  "the  Periodical  Cicada  appeared 
in  small  numbers  in  Ewing  township.'^  The  same  gentleman,  onds 
date  of  June  10th,  writes  from  Trenton  to  the  same  effect,  while  Mr. 
James  P.  Herbert,  at  Trenton  Jnction,  reports  the  insects  in  Iti^ 
numbers. 

June  3d,  Mr.  John  M.  Dalrymple,  Hopewell,  wrote:  "The  Cica& 
has  made  its  appearance  in  this  vicinity  in  very  large  numbers.  *  ♦  * 
My  apple  orchards  are  full  of  them;  also,  my  shade  trees  about  my 
house.  There  are,  also,  immense  quantities  of  them  in  the  woods, 
less  than  a  mile  from  my  place.  ♦  ♦  ♦  I  think  there  are  now  mw« 
of  them  than  I  remember  in  any  former  year." 

At  Princeton  the  insects  appeared  in  such  numbers  that  on  Jnne 
3d  Mr.  J.  H.  Hale  was  able  to  send  me  a  quart  of  specimens.  Mr. 
Dickerson  made  two  trips  to  that  place  later,  and  found  the  inserts 
plentiful,  but  not  extending  to  Princeton  Junction. 

In  the  course  of  a  visit  to  Hightstown,  June  25th,  I  learned  that  the 
Cicada  appeared  in  small  numbers  at  and  very  near  that  place,  grtdii- 
ally  becoming  more  plentiful  in  the  Princeton  direction.  Sparrows 
and  other  enemies  had  cleaned  up  the  few  that  appeared,  and  it  is 
doubtful  whether  they  have  left  sufficient  for  a  future  reappearance. 

Along  the  main  line  of  the  Pennsylvania  railroad  a  large  area  of 
cut  twigs  was  observable  near  Lawrence  Station;  at  several  points 
between  Trenton  and  Lawrence  a  few  cut  twigs  were  noticed,  Iwt 
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near  the  latter  place,  on  both  sides  of  the  road,  the  injury  became 
very  obvious.  Between  Lawrence  and  Princeton  Junction  there  is 
one  oak  woods  which  seemed  as  if  every  tip  on  each  tree  were  killed. 
A  few  cut  twigs  were  seen  near  Princeton  Junction,  but  between  that 
point  and  New  Brunswick  no  cutting  that  could  be  safely  charged  to 
Cicada  was  observed.  It  seems,  thus,  that  i»  Mercer  county  the  insects 
were  pretty  generally  distributed,  except  in  the  extreme  south,  and 
that  there  was  very  little  south  of  the  line  of  the  Pennsylvania  rail- 
road. The  largest  colonies  are  the  southern  continuations  of  the 
Hunterdon  groups. 

Somerset  county  adjoins  Hunterdon  on  the  east  and  Mercer  on 
the  north,  and  several  colonies  are  reported.  In  the  Crop  Bulletin 
for  June  17th,  Mr.  Jacob  Wyckoff  states  that  the  first  Cicada  ap- 
peared at  Middlebush  on  the  12th,  while  Mr.  D.  S.  Campbell  heard 
the  first  specimen  at  Martinsville  on  the  13th.  In  the  issue  for  June 
24th,  Mr.  A.  F.  Randolph  states  that  at  South  Bound  Brook  the 
"English  sparrows  destroy  locusts  as  fast  as  they  appear.'^ 

June  5th,  Mr.  Wm.  H.  Skillman  wrote  me  from  Rocky  Hill  that 
the  Cicadas  had  appeared  in  his  vicinity,  and  "have  brought  all  their 
relations  with  them.^^  Mr.  Dickerson  made  two  trips  to  this  place 
to  collect  specimens  and  secure  examples  of  the  chimneys  that  oc- 
curred there.  At  this  place  was  the  strongest  colony  in  the  county, 
and  it  petered  out  slowly,  a  few  extending  nearly  to  Franklin  Park. 
At  a  farmers'  meeting  at  the  latter  place,  June  24th,  I  asked  those 
assembled  concerning  the  insect,  and  only  toward  Rocky  Hill  had  any 
been  noted.  Mr.  E.  S.  Davis,  of  the  Class  of  '02,  informed  me  that 
specimens  tiiken  in  Bound  Brook  had  been  brought  to  him,  and  that 
they  were  said  to  be  more  abundant  at  Raritan.  From  Somerville 
they  were  reported  by  Mr.  Peter  Hardcastle,  and,  later,  Mr.  Arthur 
P.  Sutphen  informed  me  that  a  few  specimens  had  been  observed 
northwardly.  From  Neshanic  came  a  report  of  a  few  specimens 
through  Mr.  James  L.  Garabrandt,  of  the  Class  of  '01,  and  a  student 
in  my  course.  This  joins  the  colony  reported  from  Three  Bridges, 
and  indicates  a  scattered  infestation  along  the  lines  of  both  the  Le- 
high Valley  and  Central  Railroad  of  New  Jersey  west  from  Bound 
Brook.  From  Bound  Brook  to  Somerville  the  sparrows  probably  took 
care  of  all  that  appeared.  Harlingen  and  Kingston  are  added  from 
Mr.  Marlatt's  records,  and  are  extensions  of  the  Rocky  Hill  colony. 
There  is  no  record  north  of  Martinsville,  except  a  negative  one  from 
Basking  Ridge.     There  are  a  number  of  good  farming  communities 
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in  this  northern  section  and  I  think  it  certain  that  I  should  hive 
heard  of  it  had  the  insects  appeared  in  any  number.  Altogether, 
Somerset  county  was  not  very  heavily  visited  except  at  one  point 

Middlesex  county  lies  just  east  of  Somerset  and  Mercer,  and,  whik 
the  insects  have  come  right  up  to  the  boundaries,  I  have  few  positive 
records  of  their  occurrence  within  its  borders.  Under  date  of  Jm» 
5ih,  Mr.  Wm.  Woemer  recorded  hearing  the  first  Cicada  at  Pisctts- 
waytown,  and  Mr.  Woemer  certainly  knows  both  the  insect  and  its 
song.  June  12th,  Mr.  Dickerson  covered  the  territory  along  ihe 
trolley  line  between  New  Brunswick  and  Metuchen,  neither  eedng 
nor  hearing  the  insects.  It  is  probable,  therefore,  that  only  straggkcs 
occurred  and  that  these  were  cared  for  by  the  sparrows.  It  is  more 
than  likely,  also,  that  near  Bound  Brook,  on  the  Raritan,  a  few  ex- 
amples occurred,  but  hardly  any  real  colony.  I  have  crossed  Middle- 
sex county  by  rail  in  every  direction  since  July  1st  without  seemg 
anything  of  Cicada  work.  Mr.  Marlatt  has  a  record  fnnn  Detss, 
where  they  are  said  to  have  occurred  by  the  million,  but  I  saw  no 
traces  of  them  myself,  nor  were  they  reported  to  me  from  that  pant 
Late  in  October,  while  closely  examining  the  irees  in  the  Expaimfint 
Orchard,  I  found  one  twig  on  one  apple  tree  which  contained  the 
characteristic  punctures,  so  one  specimen  at  least  was  very  close  to 
me  for  a  time  without  my  knowledge. 

In  Monmouth  county  a  single  colony  appeared  at  the  Highlands  of 
Navesink,  and  so  far  was  this  out  of  the  general  course  of  the  brood, 
that  I  questioned  Mr.  J.  H.  Willey,  of  Keyport,  as  to  the  correctness 
of  his  information.  He  replied,  under  date  of  July  5th,  and  insisted 
upon  the  correctness  of  his  information.  "I  have  seen  several  peopk 
from  there  and  they  all  tell  the  same  story."  He  adds  that  the  insets 
were  very  numerous,  and  that  seventeen  years  ago  he  saw  them  ne»r 
Keyport,  where  this  year  they  were  not  seen  by  him.  SubsequentiT 
this  report  was  confirmed  by  a  number  of  persons,  and  the  Long 
Branch  Record,  under  date  of  June  13th,  reported  millions  at  Locu^ 
Point,  near  Oceanic,  and  in  ihe  hills  leading  to  the  Highlands  of 
Navesink.  It  is  curious  that  there  should  be  a  colony  so  far  de- 
tached, but  not  more  so,  really,  than  some  other  of  the  oeenrrences 
of  this  brood. 

South  of  Monmouth  is  Ocean  coimty  and  almost  on  the  line  be- 
tween Ocean  and  Burlington  counties  is  New  Egypt,  wh^ice  Dr. 
G.  W.  Chamberlain  reports  a  colony  that  extends  into  both  counties. 
He  wrote,  under  date  of  June  2d :    "I  have  been  making  careful  in- 
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quiry  and  learn  that  they  were  numerous  from  Collier's  Mill  across 
by  old  Zion  church  and  north  and  east  toward  Prospertown  (Ocean 
county).  Also  learn  that  between  Jacobstown  and  Ellisdale  (Burling- 
ton county)  there  was  a  colony/'  There  is  no  other  record  for  Ocean 
county,  and  I  have  crossed  it  on  ever}^  line  of  railroad  running 
through  it  without  seeing  any  trace  of  injury  to  woodland. 

From  Burlington  there  is  one  other  record,  at  Indian  Mills,  by 
Mr.  Henry  Wright.  He  wrote  me,  under  date  of  July  Ist,  replying 
to  my  questions :  "As  to  your  inquiry  about  the  Cicada,  or  seventeen- 
year  locust,  would  say  that  they  have  been  quite  numerous  only  in 
certain  localities — in  Shamong  township,  in  the  vicinity  of  Naylor's 
Comer  and  what  is  called  Forked  Bridge  Neck  road.  At  each  of 
these  places  there  is  from  one  to  two  hundred  acres  of  young  timber 
and  they  have  been  very  numerous  in  this  timber.  They  were  also  in 
the  same  locality  seventeen  years  ago.  I  have  not  heard  or  seen  any 
on  fruit  trees  so  far,  and  the  last  heavy  rains  have  put  them  in  shelter, 
somewhere."  I  have  so  many  correspondents  in  Burlington  county,  that 
it  is  hardly  probable  that  any  other  large  colony  could  exist  without 
my  hearing  it.  I  saw  no  traces  of  any  in  the  woodland  along  the 
roads  traveled  by  me. 

Camden  county,  also,  gives  one  record.  Mr.  Samuel  Wood,  Had- 
donfield,  writes,  under  date  of  June  5th:  "The  Cicadas  made  their 
appearance  on  May  24th  in  the  same  locality  where  they  did  so  much 
damage  before  (in  Delaware  township),  and  as  yet  have  seen  none 
in  Haddon  township.  I  was  around  the  district  where  they  are  this 
morning;  they  were  making  lots  of  noise,  but  do  not  appear  to  be 
doing  much  damage." 

Salem  county  has  two  colonies,  not  very  widely  separated.  The 
fijst  record  is  from  Mr.  Woodnut  Pettit,  of  Salem,  under  date  of 
'Slav  31st :  ^TTes,  we  have  lots  of  them,  if  you  go  to  the  right  place 
to  find  them — that  is,  in  the  timber  land.  This  is  the  fourth  time 
I  have  witnessed  their  visitation — 1851,  1868,  1885  and  now.  I  never 
knew  them  to  do  any  damage  to  nursery  or  orchard  trees  where  the 
young  trees  had  been  set  or  planted  on  lands  that  were  not  occupied 
as  forest  or  timber  land  seventeen  years  previous.  If  at  that  time 
they  were,  and  the  forest  had  been  cut  oflE  since,  why,  of  course, 
when  they  came  to  the  surface  they  would  immediately  alight  on  the 
orchard  trees  and  commence  reproduction,  etc.  About  two  miles  east 
from  my  farm  during  the  past  fifty  years  there  has  been  a  large  tract 
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of  timber  land,  which  is,  unfortunately,  gradually  becoming  extermi- 
nated. This  tract  at  each  visitation  of  the  Cicada  has  been  infested 
with  millions  of  the  insects  and,  with  an  east  wind,  you  can  bear 
them  sing  all  day ;  yet,  notwithstanding  this  fact,  I  have  never,  with 
the  possible  exception  of  1851,  been  able  to  collect  half  a  dozoi 
specimens  on  the  farm,  and  don't  expect  to  find  any  this  year,  either. 
I  am  satisfied  that,  if  they  have  satisfactory  feeding  and  breeding 
places  when  they  arrive,  they  will  not  migrate  theref  ronb" 

I  have  quoted  Mr.  Pettifs  letter  very  fully,  because,  not  only  has 
he  observed  an  unusual  number  of  broods,  but  he  has  hit  very  cloedj 
the  conditions  under  which  injury  is  likely  to  occur. 

June  6th,  when  sending  specim«is,  Mr.  Pettit  wrote :  *T  have  sea 
them  to-day  so  thick  that  small  twigs  would  bend  over  with  the 
weight.  Not  having  had  any  rain  here  for  some  weeks  sufficient  to 
fill  the  holes  they  made  in  coming  out  of  the  ground,  they  were  verj 
plainly  seen  wherever  you  looked  for  them — ^hardly  a  square  foot  of 
ground  but  what  has  been  punctured  by  them.^' 

June  7th,  Mr.  M.  D.  Dickinson  wrote  that  the  "Cicada  made  their 
appearance  near  Yorktown,  in  Salem  county,  about  three  miles  from 
Woodstown,  and  that  they  were  very  numerous.^'  On  the  IQth  the 
Crop  Bulletin  contained  a  report  that  the  insects  had  appeared  at 
Woodstown,  and  this  closes  my  Records  from  Salem. 

Gloucester  county  is  just  north  of  Salem,  and,  while  I  have  do 
records  myself,  Mr.  Marlatt  sends  references  to  newspaper  reports 
of  their  occurrence  at  and  near  Swedesboro  and  in  the  woods  betwwn 
Harrisonville  and  Swedesboro.  This  is  in  line  with  the  Salon 
colonies  and  extends  the  range  a  little  farther  north.  I  saw  nothing 
of  the  insects  near  Paulsboro  nor  anywhere  along  the  line  of  the 
Penns  Grove  branch  of  the  West  Jersey  railroad.  The  county  is 
tolerably  well  settled,  and  had  the  insects  appeared  at  all  generally, 
I  believe  I  should  have  heard  of  it.  I  have  crossed  the  county  on 
every  line  of  railroad  that  runs  through  it  and  saw  nothing  of  Cicada 
work  from  the  cars. 

Cumberland  county  has  one  colony,  near  Shiloh,  in  the  same  gen- 
eral territory  with  the  Salem  areas  of  infestation.  This  colony  was 
first  reported  in  the  Crop  Bulletin  for  June  10th,  by  Cora  M.  Shep- 
pard.  It  was  next  referred  to,  under  date  of  June  13th,  by  Mr. 
Thomas  Hunt,  who  wrote  from  Greenwich  that  the  insects  had  not 
been  seen  or  heard  in  his  township.  *'The  nearest  record  is  at  ShilcA, 
five  miles  distant 
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In  a  question  of  distxibution,  particularly  of  an  insect  likely  to 
prove  injurious,  it  is  often  as  important  to  know  where  not  to  expect 
it-  Hence,  negative  evidence  has  been  as  diligently  sought  for  as 
was  that  which  actually  recorded  the  presence  of  the  insect. 

Based  upon  such  evidence,  it  is  quite  certain  that  the  Cicada  occurs 
neither  in  Hudson  nor  in  Essex  counties.  There  are  numerous  col- 
lectors of  insects  in  both,  and  it  is  almost  impossible  that  the  insects 
could  have  occurred  and  escaped  notice.  In  Hudson  county  areas  of 
possible  occurrence  are  limited,  and  I  feel  very  certain  that  no  speci- 
mens were  present.  In  Essex  county  the  wooded  slopes  of  theWatchung 
or  Orange  mountains  would  seem  to  offer  excellent  opportunities  for 
the  insects;  but  this  a  Stronghold  of  brood  XII.,  which  appeared  in 
1894,  and  the  same  men  who  recorded  that  brood  for  me  so  thoroughly 
reported  positively  that  no  trace  of  the  insects  was  found  this  year. 
These  reporters  include  members  of  the  Newark  and  New  York 
Entomological  Societies,  who  would  almost  certainly  have. noted  the 
species  had  it  occurred,  and  all  these  made  negative  statements.  I 
may  add  that  I  have  myself  covered  a  considerable  part  of  this 
county  without  finding  any  trace  of  the  insects. 

For  Bergen  and  Union  counties  almost  the  same  may  be  said. 
Bergen  county  has  a  number  of  excellent  reporters,  who  kept  a  sharp 
lookout,  and  nowhere  was  there  any  appearance  of  the  insect.  In  a 
few  eases  in  Bergen  coimty  young  orchards  had  been  left  untrimmed, 
in  accordance  with  my  suggestions;  hence,  the  owners  had  a  very 
strong  interest  in  the  matter,  ihat  made  them  anxious  for  any  infor- 
mation, positive  or  negative. 

In  Union  coimty  there  are  a  number  of  good  observers,  who  would 
havei,  almost  certainly,  noticed  the  insect  had  it  occurred,  and  I  per- 
sonally crossed  the  county  in  several  directions  during  the  season 
without  either  seeing  or  hearing  of  it.  It  should  be  noted  that  none 
of  the  four  counties  mentioned  was  included  in  the  circular  sent 
out  in  September,  1901,  as  having  been  covered  by  previous  records. 

Passaic  and  Sussex  counties  are  blanks  in  my  record,  and  so  is 
Morris.  All  three  of  these  are  mentioned  in  my  circular  as  having 
been  referred  to  in  previous  publications  concerning  this  brood. 

Passaic  and  Sussex  counties  are  well  north  of  any  definite  reports 
concerning  this  brood.  For  Passaic  I  have  nothing,  one  way  or  the 
other;  but  parts  of  the  county  are  so  well  settled  that  the  insects 
could  not  have  escaped  notice  had  they  appeared.  Brood  VIII.  is 
well  recorded  from  this  county. 
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In  Sussex  I  have  one  negative  report  from  Deckertown  (Suseei). 
Mr.  Samuel  A.  Miller  reports  none  appearing  and  that  none  are  due. 
I  saw  no  signs  of  any  on  the  shores  of  Lake  Hopatcong  nor  on  tie 
road  to  Edison ;  but  there  is  a  considerable  area  in  iiiis  county  tha: 
is  not  well  covered  and  it  is  not  improbable  that  colonies  may  exist 
on  the  wooded  hillsides. 

Morris  county  is  almost  in  the  track  of  the  brood  across  the  State. 
but  all  my  records  are  negative.  Such  records  come  from  MorristowE 
and  Chester  (Dickerson),  and  I  personally  visited  Momstown  on  tT<> 
occasions,  when  any  appearance  of  Cicada  work  would  certainly  haw 
attracted  my  attention.  There  is  no  appearance  of  injury  to  woodland 
along  the  lines  of  either  the  Delaware,  Lackawanna  and  Western  w 
the  Central  Railroad  of  New  Jersey,  through  this  county.  Mr.  Mar- 
latt  sends  me  a  record  of  their  occurrence  near  Boonton,  which  15 
farther  north  than  any  other  in  the  State,  and  which  I  have  not  been 
able  to  verify.* 

Briefly  stated,  if  we  draw  a  straight  line  across  the  map  of  the 
State  from  Rahway  to  Belvidere,  there  is  no  record  of  Cicada  north 
of  that  Una 

Neither  Atlantic  nor  Cape  May  counties  record  the  brood  and 
neither  is  mentioned  in  my  circular.  In  Atlantic  county,  Mr.  L 
Monfort,  of  Hammonton,  and  Mr.  Henry  Pfeiffer,  of  Cologne,  both 
report  that  they  could  hear  of  no  Cicadas  after  diligent  inquiry.  Brood 
VIII.  is  the  one  known  there.  Personally,  I  have  crossed  the  couniy 
on  the  West  Jersey  and  Seashore  and  Atlantic  City  railroad  to  Atlan- 
tic City,  and  from  Winslow  to  Tuckahoe,  without  noting  tiaces  of 
injury  in  the  forest.  It  is  fair  to  assume  that  the  insects  did  not  occur 
here.  Cape  May  county  sends  no  records  of  any  kind,  and  I  hare 
traveled  the  county  on  both  the  railroads  to  Cape  May  City  withoni 
noting  any  signs.  During  the  time  spent  along  shore  on  the  mosquito 
investigation  I  met  many  persons  from  this  county  who  would  have 
been  able  to  inform  me  of  the  appearance  of  the  insects  had  they  oc- 
curred. Woodbine  suffered  seriously  in  1894,  but  I  was  positively 
assured  by  a  resident  that  nothing  was  seen  of  the  Cicada  this  y»r. 

I  think  it  is  fair  to  claim  from  the  above  records,  positive  and  nega- 
tive, the  distribution  shown  in  the  map  printed  herewith.  The  map 
also  shows  the  distribution  of  the  other  broods  and  gives  a  fair  picture 
of  the  overlapping  of  colonies  in  some  localities. 

*  The  editor  of  the  Boonton  Weekly  BuUeiin  states  positively  that  the  iosects  & 
not  occar  at  or  near  that  place. 
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A  New  CUuMifloatton  of  Broods. 

Late  in  1898  Mr.  C.  L.  Marlatt,  of  the  Division  of  Entomology -of 
tliQ  United  States  Department  of  Agriculture,  after  a  careful  study  , 
of  all  the  records,  proposed  a  new  enumeration  of  the  broods,  recogniz- 
ing the  existence  of  some  that  had  not  been  previously  defined.  One 
of  these  new  broods,  under  XV.  (1890),  occurs  in  New  Jersey  in 
small  numbers.  Several  of  the  members\of  the  Newark  Entomological 
Society  brought  me  specimens  taken  in  Essex  coimty,  and  I  noted  the 
species  at  Anglesea,  Cape  May  county.  It  was  supposed  at  that  time 
that  these  were  delayed  members  of  the  brood  VIII.,  and  no  eflfort 
was  made  to  learn  if  the  insects  occurred  elsewhere.  Mr.  Marlatt, 
however,  found  records  from  New  York  and  North  Carolina,  which 
indicate  a  distinct  brood,  whose  colonies  are  widely  scattered. 

As  rearranged  by  Mr,  Marlatt,  the  New  Jersey  broods  are— II.,  last 
occurring  in  1894  (XII.  of  the  old  style) ;  VI.,  last  occurring  in 
1898  (XVII.  of  the  old  style) ;  X.,  occurring  during  the  present  year 
(XXII.  of  the  old  style) ;  XIV.,  last  occurring  in  1889  (VIII.  of  the. 
old  style),  and  XV.,  last  occurring  in  1890,  for  which  there  was  no 
previous  number. 

For  convenience,  the  old  style  of  numbering  has  been  retained  in 
this  record;  arranged  in  a  different  form  the  broods  are  as  follows: 

EUey's  brood  VIII.  (1889)  =  Marlatf  s  brood  XIV. 
"       no  number  (1890)  =       «  "       XV. 

"       brood  XII.  (1894)  =       «  "  II. 

"  "   XVII.  (1898)=       "  «         VI. 

«  "  XXII.  (1902)=       "  «  X 

Injury  Caused* 

Only  from  Himterdon  county,  the  chief  infested  area,  have  I  had 
any  reports  of  injury  caused  by  this  insect  to  shade  or  orchard  trees. 
It  has  been  quite  remarkable  how  generally  fruit  trees  escaped,  even 
where  the  insects  were  plentiful.  In  several  places  I  saw  wood-covered 
hillsides,  where  almost  every  deciduous  tree  showed  broken  or  dying 
twigs;  ihe  apple  trees  in  the  orchards  almost  adjoining  the  wood 
showed  no  traces  of  injury.  The  explanation  given  in  Mr.  Pettifs 
record  is  in  accordance  with  this  observation.  The  insects  do  not 
voluntarily  travel  much,  and  do  not,  ordinarily,  get  out  of  the  patch 
of  woodland  in  which  they  appear.  So  long  as  they  have  plenty  of 
food  and  plenty  of  room  for  laying  eggs  they  do  not  spread.    Where 
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woodland  has  been  recently  cut  oflE  and  fruit  trees  have  been  set,  injurr 
has  come  because  the  insects  came  up  near  the  trees  and  found  them 
convenient  for  their  purposes.  Except  in  Hunterdon  county,  there  is 
little  such  recently-cleared  land  in  orchards  in  the  infested  area. 

An  interesting  account  of  his  experience  was  supplied  by  the  Be?. 
F.  J.  Tomlinson,  of  Pittstown,  under  date  of  September  1st  1902. 

He  says :  "They  came  on  in  veritable 
droves  every  warm  night  for  about 
three  weeks.  I  have  a  small  orchard 
of  about  seventy-five  trees.  I  thougiit 
to  keep  them  off  at  first,  so  just  as  it 
was  growing  dark  I  would  take  a  large 
bucket  (holds  about  four  gallons)  and 
a  stick  and  sweep  off  those  ibat  were 
ascending  the  trunks,  I  would  get 
the  bucket  three-fourths  full  by  the 
time  I  went  over  tiiem.  I  did  it  a 
few  nights,  then  gave  up  in  despair. 
*  *  *  The  greatest  damage  for  us 
was  to  a  young  apple  orchard,  two 
years  old,  in  which  many  trees  were 
stung  so  badly  that  I  cut  off  the  entire 
top.  I  do  not  know  whether  they  aie 
worth  saving — about  a  hundred  trees. 
We  have  also  a  peach  orchard,  two^ 
years  old,  which  is  badly  stimg.  In 
some  cases  I  have  trimmed  out  all 
stung  branches,  and  that  leaves  a 
badly-shaped  tree,  for  they  seemed 
determined  to  sting  the  strong  main 
shoots.  *  *  *  Now,  I  will  tell 
you  something  about  my  young  chest- 
nuts :  I  grafted  1,066  and  have  475 
growing.  ♦  *  *  The  locusts  did 
considerable  damage  to  both  stocb 
and  grafts.  I  tried  cutting  out  the  egg&,  but  that  so  badly  mutilated 
the  stocks  that  it  is  a  problem  whether  the  remedy  is  not  about  ^ 
bad  as  the  disease.  One  thing,  I  think,  was  greatly  in  our  favoi^ 
that  was  the  cold,  wet  weather  that  prevailed  much  of  the  time  wliile 
they  would  have  been  most  active.    But  for  that,  it  seems  to  me,  thg* 


Fig.  3. 

Oioada  punctures  showing,  at  a,  how  the 
twig  breaks.    After  Biley. 
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vould  have  made  almost  a  clean  sweep  of  all  our  young  stuff.  They 
lid  kill  a  number  of  young  grape  vines  for  us,  and  also  young  Eng- 
ish  walnuts.  I  was  among  my  young  chestnuts  much  of  the  time 
luring  the  two  or  three  hottest  days,  when  most  of  the  damage  was 
lone,  and  kept  them  from  doing  aa  much  damage  as  they  would.  It 
akes  them  a  little  time  to  get  down  to  business,  and  before  much  was 
ione  I  would  be  around  with  my  protest,  which  was  generally  a  good 
squeeze.** 


\m 

i 

f?i ' 

1, 1, 

b 

TUl.  4. 

CloadA  egg  punctaie :  a,  ai  it  appaara  outwardly ;  b,  oat  through  the  twee  of  same ; 

c.  cut  ftom  side,  showing  a  single  ceU  with  eggs  in  place :  d,  cells 

emptied  of  eggs ;  somewhat  enlarged.   After  Riley. 


As  to  the  character  of  the  injury,  that  is  shown  in  Figures  2  and  3, 
from  my  Eeport  for  1894.  The  females,  by  means  of  their  augur- 
like  ovipositors  (Figure  5),  cut  slits  into  twigs  and  branches,  usually 
toward  the  tip  and  in  new  growth ;  yet,  sometimes  in  older  wood,  and 
even  in  the  trunks  of  young  trees.  These  slits  are  made  to  hold  the 
eggs  and  they  go  deep  into  the  tissue.  The  twig  or  small  branch  is 
much  weakened  thereby  and  a  high  wind  twists  or  breaks  it.  It  drops 
or,  most  usually,  hangs  for  a  time ;  a  sure  index  of  the  recent  occur- 
rence of  this  species.  Sometimes  the  nutrition  of  the  shoot  is  so 
interfered  with  that,  even  if  it  does  not  break,  the  foliage  dies  and  the 
mark  is  as  conspicuous  as  if  there  had  been  an  actual  break. 

The  eggs  laid  in  the  slits  hatch  during  August  and  the  young  larvae 
at  once  drop  to  the  ground  and  burrow  out  of  sight. 

That  the  adults  do  some  feeding  is  now  pretty  well  established,  but 
it  is  so  little  that  practically  no  harm  is  done  in  this  way.  The  larvae 
grow  so  slowly  and  feed  so  little  that  that  does  not  injure  the  infested 
roots.  It  is  only  in  the  act  of  egg-laying  that  the  female  does  injury 
to  growing  plants. 
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In  the  f  otest  this  is  only  a  summer  pruning  and  is  readily  outgrowiL 
In  the  orchard  or  nursery  matters  are  more  dangerous,  especially  cm 
young  trees,  which  are  sometimes  crippled. 

Life  History. 

The  life  history  of  this  insect  has  been  written  in  previous  reporu, 
and  in  that  for  1894  some  structural  details,  with  the  peculiar  diiin- 
neys  or  cones,  were  described  and  figured.  The  egg-laying  habits  are 
discussed  in  a  previous  section.  After  the  larvae  hatch  from  the  ^s 
and  drop  to  the  ground,  they  make  their  way  below  the  surface  and 
attach  themselves  to  the  roots  of  trees  and  shrubs.  They  may  go  down 
along  these  roots  for  a  considerable  distance  and  are  rarely  found  near 
the  surface  much  before  the  time  when  they  are  due  to  appear  as  adults. 
They  do  no  real  injury  in  this  stage,  growing  as  slowly  as  they  do,  and 
feeding  so  little.  Sixteen  full  years  are  required  to  bring  them  to  the 
point  which,  on  the  seventeenth,  they  attain  when  adult. 


Fig.  6. 

a,  end  of  fBmale  abdomen  firom  beneath ;  b,  sheath  indoslDg  tip  of  ovipositor ;  e.  oTlpmBof 

Arom  below ;  d,  same  from  above ;  e^  same  from  side— enlarged.    OiigtnaL 

The  song  produced  by  the  males  and  the  ovipositor  of  the  females 
are  explained  in  the  1894  Report.  The  song  is  really  the  rapid  vibra- 
tion of  a  stiff,  convex  membrane,  the  sound  intensified  by  other  thin 
membranes  acting  as  sounding-boards.  The  females,  which  do  iwt 
sing,  have  been  accused  of  stinging,  but  a  reference  to  Figure  5  will 
readily  show  that  the  "sting,**  while  excellent  for  boring  into  wood, 
is  hardly  adapted  for  the  rapid  piercing  of  a  muscle. 
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There  are  none  that  are  reliable  when  these  insects  are  abundant. 
Whitewash  comes  nearest  to  being  a  preventive,  since  they  do  not  like 
to  rest  on  a  white  surface ;  but  even  this  fails  when  proper,  uncovered 
twigs  are  lacking. 

We  can  only,  when  we  know  that  the  species  will  occur,  arrange 
our  orchard  practice  so  as  to  leave  plenty  of  growth  for  them  and  no 
young  trees  to  tempt  them. 

TormcmMU 

This  brood  is  due  to  reappear  in  1919,  and  it  will  at  that  time  be 
much  reduced  in  extent.  Wherever  it  appeared  near  towns  or  vil- 
lages where  the  sparrows  are  dominant,  the  probabilities  are  that  it 
will  not  reappear.  The  southern  colonies  are  all  much  smaller  and 
less  extensive  than  they  were  seventeen  years  ago,  and  it  is  likely  that 
some  of  them  will  disappear  altogether.  The  strongholds  of  this 
brood  are  in  Hunterdon,  Mercer  and  Somerset  counties,  and  to  these 
it  will,  very  probably,  be  confined  on  its  next  appearance.  It  is  very 
unlikely  that  it  will  be  my  pleasure  to  record  this  brood  again. 


FUlfflOATION. 

Fumigation,  as  this  term  is  used  here,  is  the  process  of  submitting 
nursery  stock  to  the  action  of  hydrocyanic  acid  gas  in  an  airtight  box 
or  chamber  for  a  length  of  time  sufficient  to  kill  insects  without  caus- 
ing injury  to  plants. 

Hydrocyanic  acid  gas  is  produced  by  the  action  of  dilute  sulphuric 
add  upon  fused  cyanide  of  potassium,  and  the  gas  thus  liberated  is 
intensely  poisonous  to  all  animal  life  from  man  down.  Cyanide  of 
potassium  is  itself  a  deadly  poison,  and  sulphuric  acid  is  a  violent 
corrosive;  therefore,  the  first  point  in  connection  with  this  process  is 
the  absolute  necessity  for  care  in  its  use. 

The  materials  themselves  must  be  of  good  quality  to  produce  the 
best  results ;  much  of  the  imperfect  work  done  when  the  process  was 
first  developed  being  due  to  the  impurities  in  the  cyanide,  the  acid  or 
in  both. 

The  cyanide  of  potassium  must  be  98  per  cent,  pure  and  the  sul- 
phuric acid  should  have  a  specific  gravity  of  1.83  or  be  of  the  best 
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commercial  grade.  Chamber  acid  will  not  do.  Any  reliable  firm  of 
dealers  in  chemicals  can  supply  both  of  these  materials.  The  Boes- 
ler  &  Hasslacher  Chemical  Co.,  100  William  street,  Xew  York  CSty, 
has  made  rather  a  specialty  of  supplying  the  proper  grade  of  cyanide 
at  the  lowest  prices,  ranging  from  thirty-two  to  thirty-five  cents  per 
pound,  according  to  quantity.  Sulphuric  acid  is  so  generally  used  in 
the  arts  tiiat  the  proper  grade  may  be  easily  obtained  from  any  drug 
or  chemical  company. 

To  produce  the  gas  there  should  be  one  part  by  weight  of  the  cy- 
anide, one  and  one-half  parts,  by  measure,  of  the  acid,  and  three  parts, 
by  measure,  of  water.  This  would  be  expressed  in  the  following 
formula : 

Cyanide  of  Potaasiam,  98  per  cent,  pure 1   oc 

Solpharic  Acid,  Commercial  (sp.  gr.  1.88) U  <». 

Water «.. 3  <& 

This  formula  will  be  considered  standard  for  the  purposes  of  this 
paper,  and  hereafter  only  the  amount  of  cyanide  will  be  given,  leafing 
the  amount  of  acid  and  water  to  be  figured  out  on  the  basis  abofe 
given.  Any  glazed  earthenware  vessel  may  be  used  as  a  generaJor. 
Metal  receptacles  of  any  kind  corrode  rapidly  and  wooden  veesek 
char.  Glass  will  answer  as  well  as  earthenware,  but  is  apt  to  be  more 
expensive  and  is  more  liable  to  break. 

In  preparing  to  fumigate,  always  weigh  out  the  cyanide  first  and 
place  it  in  small  lumps  in  a  thin  paper  bag.  Where  the  fumigating 
charge  is  always  the  same,  it  is  well  to  weigh  out  the  cyanide  into 
bags  at  the  beginning  of  the  season,  as  this  will  make  it  easy  to  pwi 
up  a  bag  whenever  needed  without  the  delay  of  weighing  out  Ke^ 
the  bags  in  closed  boxes  or  jars,  as  the  action  of  the  air  deteriorate 
it.  Put  the  proper  amount  of  water  into  the  generator  first,  Tkii 
add  the  acid  slowly  and,  when  the  two  have  united,  drop  in  the  bag 
of  cyanide  and  close  the  box,  chamber  or  house.  The  order  given  is 
important  and  should  be  closely  followed.  The  combination  of  sal- 
phuric  acid  and  water  produces  heat,  and  the  mixture,  when  compleif' 
will  be  hot  or  warm,  according  to  the  rapidity  with  which  the  aci^ 
was  poured  in.  Pouring  the  acid  into  a  larger  body  of  water  wans? 
this  up  gradually  and  only  a  little  steaming  or  boiling  appears.  ShonU 
water  be  poured  into  the  acid,  so  violent  a  boiling  would  take  pl*^ 
when  the  first  few  drops  of  water  combined  witii  it  that  there  vonlfi 
be  a  serious  splashing  that  might  cause  breakage  of  the  jar  or  a  seat- 
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tering  of  the  material.  Therefore,  always  measure  out  the  water  first 
and  then  pour  the  acid  slowly  into  the  water.  By  dropping  the  cy- 
anide yet  inclosed  in  the  paper  bag,  the  formation  of  the  gas  is  re- 
tarded until  the  liquid  penetrates  the  paper;  a  few  moments  only,  but 
long  enough  to  make  it  possible  to  close  the  box  or  room  and  thus 
t    prevent  loss  of  gas. 

Orchard  fumigation  is  not  deemed  feasible  at  present  for  New  Jer- 
sey conditions,  and  no  detailed  directions  for  such  work  will  be  given 
here,  but  some  general  suggestions  may  be  useful  and  will  be  given 
later  in  this  paper.  For  the  first,  nursery  conditions  only  will  be  con- 
sidered, and  the  day  is  not  far  distant  when  fumigation  of  stock  will 
be  a  matter  of  routine  on  every  well-conducted  establishment.  In 
New  York  and  some  other  States,  fumigation  is  absolutely  required 
at  all  nurseries,  and  there  is  no  doubt  that  this  forms  an  element  of 
protection  to  the  purchaser  that  is  of  the  highest  value. 

In  New  Jersey  fumigation  is  not  required  by  law,  but  as  stock  must 
be  fumigated  to  admit  it  into  some  foreign  States,  most  of  those  doing 
other  than  a  local  trade  have  built  more  or  less  suitable  boxes  or  houses. 
[    The  first  box  built  in  this  State  was  at  Parry,  and  a  picture  of  this  is 
i   given  herewith,  reproduced  from  my  Report  for  1897.    The  box  was 
\   well  built,  entirely  suited  to  its  purpose  and  was  a  model  for  a  number 
\   of  others  used  on  small  nurseries.    The  stock  was  here  piled  into  the 
i   box  on  a  slat  floor,  keeping  it  well  above  the  ground,  the  cover  was 
firmly  fastened  down  and  the  chemicals  were  placed  in  a  small  drawer, 
which  opened  out  at  the  middle  of  the  front.    When  the  jar  was  prop- 
erly charged  the  drawer  was  shoved  to  the  middle  of  the  box,  the  lid 
to  the  outside  was  dropped  into  place,  covered  with  heavy  blanketing 
and  weighted  to  make  a  tight  joint. 

The  only  objection  to  this  box  was  its  small  size  and  the  relatively 
great  cost  in  time  and  labor  of  treating  the  stock  of  a  large  nursery. 
Experiments  with  the  gas  were  now  in  progress  in  several  States, 
\  and  no  one  did  more  to  develop  the  practical  usefulness  of  the  process 
;  than  Professor  W.  6.  Johnson,  at  that  time  in  Maryland,  and  now 
I  on  the  staff  of  the  American  Agriculturist,  His  book  on  the  subject 
^  is  a  standard  and  necessary  to  all  who  would  understand  the  appli- 
^  cation  of  the  method  to  all  sorts  of  plants  under  all  sorts  of  condi- 
I  tions.  I  have  drawn  upon  this  book  for  such  of  the  information  here 
I    given  as  is  not  within  my  own  experience. 

I        The  first  house  of  any  size  was  built  on  the  Lovett  Nurseries,  at 
Little  Silver,  and  there  is  not  a  better-built  house  for  the  purpose 
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anywhere  in  the  country.  It  is  as  nearly  air-tight  as  such  a  hoTiae 
can  Ix'  built,  and  the  door,  closing  like  a  refrigerator  door,  agaiii=t 
a  felt  s(»at,  and  held  in  places  by  cl^t^  that  tighten  like  a  vec^n 
niaki^  it  a  jx^rfwt  "fumigatorium." 

The  lar<rest  house  at  present  in  the  State  is  on  the  Village  N^- 
iJ<'^ie^:,  at  Hightstown,  and  this  was  built  to  aeeommodate  tiie  n*^- 
of  a  very  large  establisliment.  An  entire  wagon  load  of  trees  is  hae 
funii^^ated  at  one  time,  the  gas  being  generated  on  the  floor  ari 
getting  an  excellent  chance  to  diffuse  throughout  the  mafis.  The 
elTe(  tiveness  of  this  house  was  tested  by  placing  some  Tery  scaly  trees 
in  the  midst  of  a  load  and  then  setting  .them  out  in  a  remote  ci>n^ 
of  the  fann.  They  all  grew  and  not  a  scale  developed  on  snj  of  tbem 
at  any  time  during  the  season  following. 

Tliere  is  no  need  to  show  in  detail  other  houses,  since,  in  tkir 
essentials,  they  are  alike;  but  it  will  be  interesting  to  show  for  csss- 
parison  a  picture  of  a  f  umigating-house  in  Georgia,  which  I  owe  io 
the  courtesy  of  Mr.  W.  M.  Scott,  the  State  Entomologist  and  ctef 
inspecting  officer  of  that  State.  No  house  in  Xew  Jersey,  so  far  ij 
I  know  them,  has  more  than  one  room.  The  cme  shown  here  his 
three,  differing  somewhat  in  size,  and  the  house  can  be  kept  cc^- 
stantly  going  during  the  shipping  season,  while,  if  only  a  mC 
lot  of  stock  needs  treatment,  the  smallest  room  can  be  used.  During 
the  season  when  no  fumigating  is  done,  the  building  is  veiy  useful 
for  a  variety  of  purposes. 

Enough  has  been  said  and  shown  to  indicate  that  no  one  type  d 
house  is  essential;  but  every  house,  to  be  satisfactory,  should  ha^? 
the  following  points: 

First.  It  should  be  as  nearly  air-tight  as  possible;  any  buildiux 
through  which  daylight  is  visible  when  the  doors  are  closed  is  t  nare 
evasion  and  make-believe,  from  which  satisfactory  ^rork  caim<^  be 
expected.  To  be  really  safe  the  house  should  hare  donble  sides,  vits 
building-pa]H»r  between,  and  a  match-board  ceiling.  The  sills  shoil; 
be  imlxnlded  in  the  soil  and  the  outside  sheathing  shonld  be  elose:j 
joined,  to  cover  them  to  the  surface.  The  roof  may  have  any  pitclu 
but  it  will  be  better  to  have  a  flat  ceiling  to  the  room,  as  it  irili 
require  less  material  to  fumigate. 

Second.  The  doors  should  close  over  a  broad  ledge,  guarded  by  fel'*. 
against  which  they  can  be  tightly  pressed  by  any  suitable  contrivaua^. 
So,  there  should  be  some  provision  to  make  a  tight  joint  at  bottom. 
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Fig.  8. 

I,  The  Fumigating  House  at  the  Village  Nurseries;  a.  Fumigating  Room  at  the  Pleasant 
Valley  Nurseries.     From  original  photographs. 
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In  a  house  like  that  on  the  Village  Nurseries  this  is  obtained  by 
shoveling  sand  to  cover  the  joint  when  the  door  is  closed. 

Third,  There  should  be  a  slatted  floor,  raised  from  six  to  twelve 
inches  above  the  ground  level,  so  as  to  allow  a  free  circulation  of  gas 
below  the  mass  of  stock  piled  above,  and  the  jar  containing  the 
cyanide,  etc.,  should  be  on  a  level  below  that  of  the  slat  floor.  If 
the  stock  is  on  a  wagon,  the  floor  of  the  wagon  body  should  not  be 
too  solid,  but  in  that  case  no  slatted  floor  is  needed. 

These  may  be  considered  the  essentials  of  a  really  satisfactory  house. 
A  very  desirable  addition  is  a  method  of  allowing  the  gas  to  escape 
rapidly,  after  the  stock  has  been  exposed  to  it  for  a  sufficient  length 
of  time.  This  is  usually  accomplished  by  means  of  a  window  oppo- 
site the  door,  that  may  be  opened  from  the  outside.  It  should  close 
as  tightly  as  the  door,  with  a  solid  shutter.  Experience  has  shown 
that  if  light  be  excluded  the  gas  is  more  fatal  to  insects  and  les& 
dangerous  to  plants.  Therefore,  though  a  glass  sash  may  be  inside, 
there  should  be  a  solid  shutter  outside  of  it.  An  even  more  effective 
ventilation  is  a  heavy  door  in  the  roof,  that  may  be  lifted  by  means 
of  a  pulley  from  the  ground  before  the  doors  are  opened.  In  opening 
the  doors  care  should  be  taken  not  to  get  the  first  rush  of  gas  from 
the  house.  Headache  and  vertigo  have  followed  carelessness  on  this 
point  and  worse  results  are  not  excluded. 

The  place  for  the  jar  with  the  fumigating  material  is  in  the  centre 
of  the  house,  unless  it  is  so  long  that  two  jars  are  desirable.  A  house 
over  fifteen  feet  long  should  have  two  jars  in  the  mid- width,  but  at 
one-third  from  the  back  and  front  It  will  be  easy  to  rig  up  some  sort 
of  contrivance  to  suspend  the  cyanide  bags  over  the  jars  until  the  door 
is  ready  to  be  closed,  or  they  may  be  balanced  on  a  narrow  strip,  so 
as  to  be  readily  shoved  into  the  jar  by  means  of  a  long  rod.  Where 
only  a  single  charge  is  needed,  a  passageway  may  be  left  from  jar 
to  door,  and,  after  dropping  the  bag  into  it,  a  rapid  retreat  to  the 
door  may  be  accomplished  before  gas  is  generated. 

Given  a  proper  construction  and  the  necessary  arrangement  for 
generating  the  gas,  the  house  may  be  completely  filled  with  stock 
from  slat  floor  to  roof.  It  should  not  be  tied  in  tight  bundles,  but 
need  not  be  too  loosely  placed.  Give  the  gas  a  chance  to  circulate 
and  allow  nothing  on  the  plants  that  might  shelter  or  cover  the 
insects. 
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Time  amd  Qiutiitlt7« 

Only  dormant  stock  should  be  fumigated,  and  evergreens  (conifers) 
should  never  be  exposed  to  the  gas.  Practice  has  shown  that,  except 
for  peach  and  plum,  one  ounce  of  cyanide  for  every  100  cubic  feet  of 
space  ie  a  safe  mixture,  and  that  the  trees  may  safely  remain  exposed 
in  the  house  during  the  night.  Good  peach  and  plum  stock  will 
stand  the  same  charge  for  an  hour  with  safety,  but  may  suffer 
if  allowed  to  remain  over  night.  Three-fourths  of  an  ounce  has 
proved  safe  for  an  all-night  exposure.  It  seems  to  be  the  condTiafm 
of  those  who  have  studied  this  point  most  carefully  that  a  large 
volume  of  gas  for  a  short  time  is  more  effective  against  insects  and 
safer  on  trees;  hence,  one  ounce  of  cyanide  on  peach,  expo^d  not  oyer 
an  hour,  is  better  than  three-fourths  of  an  ounce  exposed  all  night 
It  has  also  been  proved  that  the  pernicious  scale  succumbs  to  ihe  gas, 
if  perfectly  diffused  in  sufficient  quantity,  in  half  an  hour  and  at 
a  minimum  of  three-fourths  of  an  ounce  to  100  cubic  feet  of  spMct. 
This  latter  charge — three-fourths  of  an  ounce  of  cyanide  to  100  cubic 
feet  of  space — ^with  an  exposure  lasting  forty  minutes,  should  be 
used  for  June-budded  peach,  for  weak,  imperfectly  dormant  stock  and 
for  buds,  grafts  and.  scions.  These  should  be  loosely  piled,  to  allw 
the  rapid  diffusion  of  the  gas. 

Perhaps  this  is  a  good  place  to  say  that  no  tree  known  to  be  scaly 
should  ever  go  into  the  fumigating  house  with  the  idea  of  sending  it 
to  a  customer  who  expects  to  get  clean  trees.  Fumigation  is  a  pro- 
cess that  is  meant  to  supplement  inspection  and  not  to  replace  it  It 
is  as  near  perfection  as  we  may  hope  to  get,  but  is  no  more  infallible, 
even  when  done  with  the  utmost  care,  than  any  other  process  knoim 
to  us  for  any  purpose. 

It  is  sometimes  supposed  that  if  one  treatment  is  good,  two  of  the 
same  kind  ought  to  be  better,  but  this  does  not  apply  to  fumigatioE, 
and  trees  known  to  have  been  once  treated  should  not  be  submitted 
to  a  second  application;  and  especially  is  this  true  of  peach.  Nor 
should  trees  be  treated  when  they  are  wet  The  gas  seems  much  more 
injurious  to  them  in  that  condition  and  I  have  seen  apple  and  par 
come  out  of  the  house  and  grow  lifeless  and  soggy  almost  at  oncR 
Moisture  is  not  needed  to  assist  the  action  of  the  gas,  but  a  little 
dampness  is  not  necessarily  harmful.  Never  should  the  trees  be  kid 
directly  on  a  damp,  earthen  floor.  The  gas  could  not  get  at  the  sur- 
faces in  direct  contact  with  the  soil. 
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After  fumigation  there  will  rem^n  in  the  jar  a  liquid  or  pasty  mass 
which  erystalizes  if  left  for  some  time.  This  residue  should  be  buried 
or  disposed  of  in  such  a  way  as  not  to  get  into  the  way  of  animals.  It 
may  be  placed  in  the  manure  pit,  adding  as  it  does  a  little  potash 
and  sulphuric  acid. 

Ranc«  of  EffeotiTeaeMU 

Fumigation  as  at  present  practiced  is  primarily  directed  against  the 
pernicious  scale;  but  it  is  powerfully  effective,  also,  against  many 
other  insects  not  in  the  egg  stage.  It  will  not  rid  nursery  stock  of 
either  oyster-shell  or  scurfy  scale  because  these  winter  as  eggs  under 
the  scale  covering.  It  will  not  kill  eggs  of  the  apple  plant  lice  at 
ordinary  exposures,  nor  any  other  egg  masses  that  may  be  on  the  stock. 
It  will  kill  peach  root  lice,  woolly  lice  on  apple  and  other  stock,  blister 
mites  on  pear,  pear  psylla  and  any  insects  in  the  larval,  pupal  or 
adult  stage  that  may  be  wintering  on  the  stock. 

It  is  by  no  means  a  cure-all,  but  it  does  reach  more  species  than  any 
one  other  process  that  is  known  to  us,  and  the  nurseryman  that  sends 
out  a  fumigated  tree  does  better  for  his  customer  than  one  who  does 
not,  even  though  the  latter  had  no  trace  of  "scale"  in  his  nursery. 


Otker  Fumlsatiiic  l>vwi—m. 

It  sometimes  happens  that  a  nurseryman  has  only  a  carload  or  two 
of  trees  and  does  not  wish  to  build  a  fumigating  house  or  box,  and 
from  such  I  have  met  the  question  again  and  again  whether  the  stock 
could  not  be  fumigated  in  the  car.  It  can  be  done  if  the  car  is  used 
as  a  house  would  be  and  is  cleared  of  the  gas  before  the  trees  are  fi- 
nally packed.  But  if  the  car  is  loaded  with  stock  bundled  in  the  usual 
manner — roots  protected  by  wet  moss,  etc.,  and  the  fumigation  is 
done  just  before  sending  off — the  chances  are  that  material  injury  to 
the  stock  will  be  caused.  A  box  freight  car  does  not  ventilate  easily, 
and  the  gas  may  remain  banked  at  the  ends  for  some  time,  causing 
injury.  The  wet  roots  will  tend  to  absorb  the  gas  and  injury  is  here 
likely,  whUe,  finally,  the  chances  for  the  scale  insects  to  escape  the 
action  of  the  gas  are  very  much  increased. 

The  simplest  way  to  fumigate  stock  is  to  pile  it  on  a  rack,  cover 
with  oiled  canvas,  bank  up  with  soil  over  the  canvas  at  bottom  and 
then  place  the  charge  beneath  it.    This  was  the  Califomian  method 
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some  years  ago  and  yielded  very  good  results ;  but  it  is  uncertain  ir 
its  effects  upon  both-  plants  and  insects  and  is  not  to  be  encooragei 
Accurate  determination  of  the  amount  of  cyanide  necessary  is  diffi- 
cult, while  material  error  one  way  or  the  other  may  mean  death  i'> 
the  plants  or  life  to  the  insects.  In  order  to  make  the  process  at  i]l 
allowable,  the  canvas  cover  must  be  gas-tight. 


Oroluwd  FamlgatiaB* 

This  point  has  been  touched  upon.  For  small  trees  in  a  young  arcbard 
or  for  dwarf  trees,  fumigation  is  entirely  practical  and  effectiTe.  I 
am  quite  aware  that  very  large  trees  are  fumigated  in  California,  but 
there  individual  holdings  in  orchard  fax  exceed  anything  that  we  have 
in  New  Jersey,  and  expensive  outfits  are  good  investments.  Fmtbff- 
more,  California  is  so  much  a  horticultural  State  that  county  or  otfer 
local  authorities  own  outfits  for  the  benefit  of  their  constituents,  while 
the  amount  of  work  to  be  done  is  sufficient  to  make  it  also  wortkwiiie 
for  private  enterprise  to  invest  the  necessary  capital  for  the  ontfi 
that  enables  them  to  contract  to  do  it. 

Orchard  fumigation  in  New  Jersey  is  best  done  in  fall,  when  lV 
foliage  has  served  its  purpose  and  while  the  scales  are  not  yet  tend- 
ing to  become  dormant.  The  essential  for  successful  practice  is  a  ga*- 
tight  cover  of  some  sort  that  will  serve  to  enclose  the  tree  while  ii  ii 
subjected  to  the  gas.  All  sorts  of  boxes  and  tents,  portable,  adjust- 
able, fixed  and  knock-downs,  with  all  sorts  of  contrivances  for  plac- 
ing and  removing  them  have  been  invented,  tried,  improved  and  pa- 
fected.  An  excellent  account  of  the  different  forms  of  tree  covers :? 
given  by  Professor  Johnson  in  his  book  on  fumigation,  but  it  mea25 
in  effect  that  there  should  be  a  cover  of  eight-ounce  oiled  duck  or . 
box  of  thick  building-paper,  so  put  together  as  to  be  gas-tight  wbtt 
placed  over  the  tree.  The  charge  for  such  fumigation  is  four-fiftn^ 
of  an  ounce  of  cyanide  per  100  cubic  feet  of  space,  or  in  that  prop<ff- 
tion,  and  the  time  of  exposure  is  from  thirty  to  forty-five  minuies. 

Oreenl&oiise   Fninlcatioii. 

On  this  point  I  have  no  personal  experience  whatever  and  base  tb^ 
suggestions  made  here  upon  either  results  obtained  by  Dr.  A.  F. 
Woods,  of  the  Division  of  Vegetable  Physiology  and  Patliole^  i: 
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the  TJnited  States  Department  of  Agriculture,  or  upon  the  records 
contained  in  Professor  Johnson's  book,  already  cited. 

First  of  all,  it  will  be  necessary  to  determine  very  accurately  the 
cubic  contents  of  the  house;  next,  it  will  be  necessary  to  make  it  gas- 
tight,  while  also  providing  that  some  ventilators  may  be  opened  from 
the  outside,  to  permit  the  escape  of  the  gas.  The  plants  must  not 
be  wet,  nor  must  the  floor  of  the  house  be  wet,  but  it  may  be  damp. 
Moisture  intensifies  the  action  of  the  gas  on  the  plants  and  so  does 
light;  therefore,  greenhouse  fumigation  should  be  done  only  at  night. 

TJiider  these  conditions  one  ounce  of  cyanide  to  300  cubic  feet  of 
space  is  safe  on  ferns,  while  killing  the  scal^  which  infested  them 
in  twenty  minutes.  Coleus  infested  with  mealy  bugs  were  cleared  in 
the  same  time,  using  one  ounce  to  250  feet,  while  double  English 
violets  were  cleared  of  all  save  red  spider  by  increasing  this  dose  to 
one  ounce  in  175  cubic  feet.  Single  violets  are  more  susceptible, 
and  will  not  stand  more  than  one  ounce  to  250  feet.  Tomatoes  were 
cleared  of  white  fly  by  using  one  ounce  to  1,000  cubic  feet  and  retain- 
ing the  fumes  all  night.  Lice  were  cleared  from  melons  by  fumi- 
gating all  night  with  one  ounce  of  cyanide  to  175  cubic  feet.  Roses, 
carnations  and  chrysanthemums  have  not  been  safely  treated. 

Enough  has  been  said  here  to  put  the  owner  of  a  greenhouse  upon 
inquiry.  The  subject  is  yet  in  its  infancy  and  will  repay  experimenta- 
tion. Professor  Johnson's  book  should  be  carefully  studied  and  the 
strong  point  mastered,  that  when  the  grower  has  once  fully  determined 
what  his  plants  will  stand  safely,  he  has  the  insect  enemies  of  these 
plants  entirely  at  his  mercy.  • 


Small  Fmit  Fnadcatton. 

In  the  discussion  of  methods  of  fumigating  "nursery  stock,"  that 
term  has  been  used  as  applying  only  to  tree  stodc.  As  a  matter  of 
fact,  all  the  usual  hardy,  shrubby  plants  and  small  fruits,  such  as 
currant  and  gooseberry,  may  be  treated  on  the  same  basis  as  peach. 
But  plants  like  strawberry  stand  on  a  somewhat  different  footing. 
Strawberries  are  not  subject  to  San  Jose  scale  attack,  but  they  are 
subject  to  infestation  by  a  root-louse,  that  sometimes  causes  serious 
injury;  hence,  some  States  demand  that  strawberry  plants  shipped 
within  their  borders  should  be  fumigated. 

82 
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In  Bulletin  No.  149  a  box  for  fumigation  of  this  chancier  ii 
figured  and  described.  The  figure  is  reproduced  here  as  Figure  10, 
and  the  description  of  the  box  and  how  it  is  to  be  used  is  as  fdlois: 
'*Thi8  box  is  2  x  2  x  2^4  feet,  without  a  bottom,  made  of  two  thkk- 
iie8t>es  of  matched  wainscoting,  with  building-paper  between:  tbt 
cover  closes  upon  a  rabbet  the  depth  of  the  thidmess  of  the  mtteml 
and  lined  with  felt ;  a  small  door,  about  6x6  inch^,  is  placed  i: 
the  lower  corner  and  similarly  fitted  so  as  to  close  on  the  felt;  fi»r 
or  five  frames,  covered  with  wire  netting,  rest  upon  cleats,  the  loitr 
one  being  about  three  or  four  inches  above  the  ground  and  extending 
to  the  small  door,  and  the  rest  of  the  trays  extending  clear  aaw 
the  box,  being  about  five  inches  apart.  Such  a  box  will  hold  from 
1,500  to  2,000  loose  plants,  placing  only  one  layer  on  a  frame,  wiiici 
I)ermits  a  quick  and  thorough  diffusion  of  the  gas.  The  only  appi- 
ratus  necessary  is  a  cup  or  tumbler  in  which  to  generate  the  gas." 

This  box  contains  ten  cubic  feet,  and  requires  forty-five  grains 
of  cyanide  for  a  ten-minute  fumigation.  For  such  small  quantities^ 
the  cyanide,  which  must  be  98  per  cent,  pure,  is  best  diseolTed  ii 
two  drachms  of  water,  and  this  had  better  be  done  by  a  dnggt^tf 
who  can  make  up,  in  separate  vials,  as  many  doses  as  may  be  needfi 
There  should  be  an  equal  number  of  vials  of  the  best-grade  coo- 
mercial  sulphuric  acid,  each  containing  one  and  one-half  draduns  of 
the  acid. 

When  ready  for  work,  place  the  box  on  a  level  spot  so  it  rests  solidly 
all  around,  bank  up  on  all  sides  to  six  inches  or  more  and  pack  finnlj- 
Place  the  plant*;  upon  the  trays  in  single  layers,  close  and  fastai  tte 
top,  uncork  the  vial  with  the  cyanide  solution  and  put  it  moutii  dofti- 
ward  into  the  cup ;  immediately  thereafter  drop  in  the  acid  in  tte 
same  way,  shove  the  cup  into  the  box  through  the  lower  (q)emng,  ck» 
the  door  tightly  and  keep  closed  for  full  ten  minutes.  Tlien  lift  tk 
top  and  allow  the  fumes  to  escape  before  taking  out  the  plants. 

A  box  of  this  kind  will  answer  excellently  well  to  fumigate  taci 
grafts  or  scions,  but  the  time  must  be  increased  to  half  an  hcmr  is 
such  cases.  It  goes  without  saying  that  this  kind  of  box  may  be 
increased  in  size  to  any  desired  point,  as  circumstances  may  iaoMai 
What  is  given  here  is  the  principle  to  be  kept  in  mind  and  t  baas 
upon  which  practice  may  be  founded. 
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Jt  sometimes  happens  that  dwellings  become  infested  witl^  house- 
hold pests  unpleasant  in  character^  and  the  question  of  how  to  deal 
with  them  becomes  a  matter  of  real  importance.  On  this  point  the 
experience  of  the  South  African  Cape  Town  railroad,  as  recorded  by 
the  oflBcial  Entomologist,  may  be  of  interest  The  habits  of  some  of 
the  patrons  of  the  road  were  such  that  the  passenger  cars  became  in- 
fested with  bed-bugs  to  an  intolerable  d^ree,  and  the  Entomologist 
was  appealed  to  for  help.  He  suggested  the  construction  of  a  room 
large  enough  to  contain  a  car  and  tight  enough  to  hold  gas.  His  sug- 
gestion was  followed  and  the  results  were  perfect.  Car  after  car  was 
cleaned  at  very  little  cost  in  money  or  trouble,  and  the  bug  problem 
is  solved  for  that  company. 

It  happens,  sometimes,  that  an  old  house  becomes  so  infested  by 
vermin  that  ordinary  means  fail  of  their  usual  eflEect.  Heroic  meas- 
ures must  be  resorted  to,  and  the  best  of  these  is  hydro-cyanic  acid 
gas.  Any  room  can  be  completely  cleaned  of  all  undesirable  guests 
by  fumigating  with  this  gas  at  the  rate  of  one  ounce  to  100  cubic 
feet  of  space.  Of  course,  the  room  must  be  unoccupied,  and  there 
should  not  be  any  unnecessary  hangings,  curtains  or  draperies  of  any 
kind.  All  closets,  doors  and  all  drawers  must  be  open,  all  furniture 
moved  away  from  the  walls,  and  the  windows  made  as  nearly  tight 
as  possible  with  cotton  or  other  stuflSng.  Nor  will  one  application  be 
sufficient.  It  has  been  stated  that  the  gas  does  not  kill  insect  eggs, 
and,  as  eggs  of  the  household  pests  may  be  present,  a  second  fumiga- 
tion, a  week  or  ten  days  after  the  first,  is  necessary  to  make  certain 
of  complete  results.  The  gas  should  be  allowed  to  act  for  full  twelve 
hours,  if  possible;  and  it  will,  in  that  time,  reach  all  roaches,  as  well 
as  mice  and  other  vermin  that  may  be  in  its  way.  Room  after  room 
may  be  so  treated  and  the  entire  house  cleaned  out 

Other  cases  where  this  gas  will  prove  useful  may  occur,  and  what 
has  been  already  said  will  be  found  applicable  to  these  as  they  arise. 
It  should  always  be  kept  in  mind,  however — first,  that  this  gas  is  a 
deadly  poison  for  animals  of  all  kinds,  promptly ;  and  for  vegetation, 
in  a  litle  longer  time;  second,  that  to  exercise  its  effect  it  needs  a 
confined  space. 
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CRUDE   PETROIiEUM. 

This  has  been,  on  the  whole,  the  main  reliance  for  keeping  in  check 
the  San  Jose  or  pernicious  scale  during  the  period  that  has  elapsed 
since  the  last  report.  I  have  made  no  new  experiments  and  have 
nothing  to  add  from  personal  experience;  but  I  have  seen  many 
sprayed  orchards,  have  had  written  reports  from  many  others  and 
have  had  verbal  reports  from  growers  all  over  the  State.  The  valiie 
of  an  insecticide  as  such  may  be  determined  by  laboratory  tests  and 
by  applications  under  careful  supervision  and  control ;  but  its  practi- 
cal usefulness  is  determined  by  its  effect  in  the  hands  of  the  man  who 
applies  it  in  a  conunercial  orchard  under  ordinary  farm  conditions. 

For  my  own  use,  undiluted  crude  petroleum  of  the  proper  character 
(43**  or  higher)  is  preferable  to  any  other  material.  In  the  hands  of 
many  of  our  orchardists  it  has  approved  itself  excellently ;  but  Hktc 
is  an  element  of  danger  that  increases  as  the  necessity  for  entrusting 
its  application  to  ordinary  farm  help  arises,  and  tiiis  cannot  be  ig- 
nored. It  has  proved,  too,  that  the  liability  of  a  plant  to  injury  de- 
pends somewhat  upon  obscure  conditions  within  itself,  or  upon  di- 
matic  conditions  which  we  have  not  appreciated  as  yet  Henc^  the 
tendency  has  been  to  abandon  the  undiluted  applications  in  favor  rf 
emulsions  or  mechanical  mixtures  containing  20  to  25  per  cent  only 
of  the  oil. 

These  mixtures  have  been  very  largely  used  in  some  of  the  South- 
em  States  and  form  their  main  reliance  at  present  In  Georgia,  the 
emulsion  is  given  first  place  over  the  mechanical  mixture  because  of 
the  possibility  of  more  even  applications. 

It  seems  remarkable  that  even  pumps  made  under  modem  mediani- 
cal  conditions  should  have  an  individuality,  but  so  it  is,  and  while 
some  emulsion  pumps  work  evenly  and  well,  others  are  absolutely  not 
to  be  depended  on.  This  is  not  a  difference  in  makes  of  pump,  but 
between  pimips  of  the  same  make,  and  a  cranky  pump  is  almost  as 
unreliable  in  the  hands  of  a  good  mechanic  as  of  an  ordinary  colored 
farm  help. 

The  question  of  cost  is  always  an  important  matter,  hence  the 
following  report  will  be  of  interest: 

"My  Dear  Sir — I  took  the  advice  contained  in  your  letto"  of 
January  7th  and  purchased  a  Gk>uld^s  Kerowater  spray  pump.  Owing 
to  the  first  machine  being  lost  en  route,  I  did  not  receive  iie  second 
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Aintil  near  the  middle  of  March.  Began  spraying  25  per  cent,  mix- 
ture March  14th,  and  worked  steadily,  on  favorable  days,  until  March 
-Slst.  Some  of  the  oil  was  marked  insecticide  oil  and  other  barrels 
crude  oil. 

"Used  six  barrels  oil  on  seventeen  acres — about  one  barrel  to  three 
>acre8  on  about  1,900  trees,  or  about  one  and  one-third  pints  per  tree. 
Trees  mostly  peach,  five  and  six  years  old.  Some  peach  sixteen  years, 
others  one  year,  and  a  few  apple  trees.  The  pump  worked  very  nicely, 
jBLnA  after  organizing  the  spraying  party  I  had  no  further  trouble. 
Of  course,  the  cost  of  pump,  oil  and  time  was  considerable. 

Cost  of  spraying  outfit |22  60 

Six  bbls.  oil,  net 26  26 

Labor. 27  00 

Incidentals 1  00 

Total 76  76 

Ooet  per  acre,  $4.50 ;  cost  per  tree,  four  cents.  Deducting  two-thirds 
^f  cost  of  machine,  the  cost  per  acre  would  be  about  $3.50.  The  cost 
per  tree  would  be  three  and  one-quarter  cents.  We  sprayed  with  the 
wind,  using  Vermorel  nozzle,  doing  the  other  side  on  change  of  wind. 

"The  outfit  in  the  field  was  as  follows :  Two-horse  team  and  farm 
wagon,  containing  two  men,  one  to  drive  and  pump,  one  to  spray; 
spraying  barrel,  one  oil  barrel,  tapped,  and  one  water  barrel ;  starting 
from  place  in  morning  and  at  noon,  with  machine  filled;  carried 
through  one-half  day.  Strained  all  the  oil  and  all  water  used  from 
brook  or  spring. 

"If  the  25  per  cent,  mixture  proves  to  be  effective,  it  would  be  a 
^considerable  saving.  I  could  not  have  gotten  along  with  less  than 
twenty  barrels  of  undiluted  oil,  as  the  trees  are  large. 

"Owing  to  delay  in  receiving  my  pump,  I  had  to  spray  in  windy 
weather,  and  did  not  do  a  perfect  job.  The  latter  part  of  February 
this  year  was  altogether  unfit  to  spray,  owing  to  snow,  ice  and  fallen 
limbs  and  branches.  The  first  part  of  March  was  the  best  time,  just 
before  my  pump  came.  The  latter  part  was  windy.  Seasons  vary 
greatly.    I  think  December  would  average  a  good  spraying  month. 

*T.  S. — The  labor  charge  above  noted  is  the  minimum.  Allowed 
only  $1  per  day  per  man  and  fifty  cents  per  day  per  horse.  As  I 
sprayed  in  the  busy  pruning  and  trimming  season,  I  should  have 
increased  labor  25  per  cent  at  least.  If  the  work  was  done  in  favor- 
able midwinter  weather,  the  cost  would  not  be  any  more  than  I  stated. 
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as  a  small  force  of  men  and  all  horses  liave  to  be  kept  throughout  the 
winter/' 

The  results  of  this  application  were  reported  upon  under  date  of 
September  25th,  as  follows: 

^TTou  may  recall  a  report  of  spraying  1,900  fruit  trees  I  made  to 
you  April  8th,  and  will,  without  doubt,  be  interested  in  knowing  the 
experiment  was  a  success  from  a  commercial  standpoint 

"The  greater  part  of  the  peach  trees  were  five  and  six  years  oli 
constituting  a  twenty-acre  orchard.  The  trees  were  affected  by  tk 
scale  from  the  time  they  were  set  out,  and  I  gradually  kept  taking 
out  parts  of  the  orchard  until  this  spring,  when  there  was  a  six-acre 
cleaning  in  the  middle  and  the  remainder  of  the  trees  somewhat  more 
than  decimated.  Many  of  the  trees  left  standing  were  apparentlj 
worthless,  and  were  left  in  place  to  complete  the  rectangles  and  sim- 
plify cultivation. 

"I  sprayed  during  the  month  of  March  all  of  the  trees  in  the  five 
and  six-year  orchards,  also  in  one  and  sixteen-year  peach  ordiards 
and  a  few  young  apple  trees,  with  a  mixture  of  about  20  or  25  per 
cent,  of  crude  oil  and  75  or  80  per  cent,  of  water,  using  a  Goold'e 
pump.  Within  six  weeks  the  appearance  of  the  trees  was  greatlj 
improved ;  the  bark  appeared  as  if  it  had  been  cleaned. 

^There  has  been  a  half  crop  of  peaches,  very  uniformly  distributed 
over  the  entire  orchard.  Not  a  tree  overloaded  and  none  without  fruit, 
excepting  those  trees  which  were  so  nearly  dead  that  a  new  growth 
of  wood  appeared  from  the  centre,  the  old  limbs  dying.  The  fmit 
was  of  good  quality  and  there  was  an  unusually  small  percentage  of 
culls.  In  fact,  I  think  I  had  the  best  lot  of  peaches,  considering 
color  and  quality,  that  was  marketed  about  here  this  season.  Many 
of  the  trees  bearing  good  peaches  had  been  severely  damaged  by  the 
scale.    I  think  there  was  scale  on  every  tree. 

"In  my  letter  of  April  8th  I  gave  detailed  cost,  but  I  would  esti- 
mate the  cost  of  spraying  an  average-sized,  bearing  peach  tree  at 
about  four  cents.  The  spraying  was  not  perfectly  done,  as  my  pump 
came  late  and  I  had  to  rush  the  work  on  every  favorable  day.  Con- 
sidering what  they  have  been  through,  the  present  condition  of  the 
trees  is  good  and  promising. 

"In  general,  I  should  say  that  spraying  reduces  the  set  of  fruit  and 
favors  its  development,  not  only  by  reduction  of  the  quantity,  but  by 
the  cleaning  of  the  tree  of  scale  and  other  insects  and  fungus  growths. 
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"One  fanner  near  here  sprayed  several  thousand  trees  with  oil 
undiluted.  His  crop  was  very  light,  but  the  crop  has  averaged  light 
even  in  unsprayed  orchards.  The  oil  may  not  be  responsible,  but  it 
is  my  impression  that  it  does  diminish  the  yield  in  direct  proportion 
to  the  amount  of  oil  used.  The  pump  worked  beautifully,  without  a 
catch  or  a  hitch  throughout.'' 

The  last  sentence  is  of  especial  interest  in  view  of  the  complaints 
received  from  other  sources. 

Nothing  will  be  gained  by  multiplying  instances,  and  I  yet  believe, 
after  another  year  of  observation,  that  there  is  nothing  to  equal  crude 
oil  for  cleaning  badly-infested  trees.  Its  penetrating  power  is  un- 
eqnaled,  and  it  is  strong  where  the  lime,  salt  and  sulphur  wash  is 
weak ;  but  its  weakness  lies  in  the  element  of  danger  which  is  absent 
in  the  less  penetrating  mixture. 

The  question  of  effect  on  trees  treated  more  than  once  can  now  be 
answered  to  the  purport  that  bad  results  do  not  necessarily  ensue.  I 
have  watched  pear  and  apple  orchards  in  which  trees  have  been  treated 
every  year  since  1898,  and  they  are  certainly  no  worse  than  trees  un- 
treated, while  they  are  much  more  nearly  free  from  scale. 

Concerning  a  peach  orchard,  I  have  word  as  follows :  "My  orchard 
nearest  the  house  has  now  been  sprayed  four  times  with  oil.  Once 
with  it  undiluted  on  sixty-five  of  the  worst  trees  and  an  emulsion  on 
the  balance,  of  about  four  hundred  trees;  once  with  15  per  cent,  and 
twice  with  25  per  cent.  Gould's  Kerowater  was  used.  It  averaged 
one  and  one-half  baskets  per  tree  the  two  years  past  and  promises  fair 
to  do  as  much  this  season.  You  may  remember  that  this  orchard  was 
bought  in  1895  and  the  scale  was  given  us  free  of  charge.'' 

In  some  localities,  where  peach  trees  were  sprayed  with  oil,  there 
was  a  tendency  to  charge  the  material  with  killing  the  ends  of  twigs, 
which  was  very  noticeable  in  some  cases.  But  this  same  dying  of  tips 
was  equally  bad  in  orchards  that  had  not  been  sprayed  at  all ;  hence 
gome  other  cause  must  be  held  responsible^  and  the  sleet  storm  in  Feb- 
ruary is  at  least  as  likely  as  anything  to  be  that  cause. 
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Fiff.  11. 


Some  oommon  ladf-Mid  beetles :  1. 2. 8,  larra.  papa  and  «daU  of  (VeConeds  aMwftwMi;  I.  •• 
papa  and  adult  of  a  tanguinea;  6,  adult  a  oadaUi:  7. 8, 9.  larra.  pupa  and  adult  of  CUsen 
€<utL  which  reeemblet  both  a  bimdnenu  aad  (7.  fteOft  in  aU  itages:  10, 11, 12,  larrt. pqf JS! 
^vHtot  mn>odamia  omb^ita;  18,  OoodmOia  eaHfomtea;  14,  OM^iflBa  conteryeM.-  nail  be^ 
figures  indicate  natuial  tiie.    From  the  DIt.  tot.,  U.  8.  DepL  Agl.        ,     ,,.«..  .^ 
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THE  0HUIE8E  LADT-BIRD, 

Chiloeorus  siTnilis, 

The  Coleopterous  insects  belonging  to  the  family  Coccinellidse,  or, 
to  put  it  otherwise,  the  beetles  commonly  known  as  "lady-birds'^  or 
*'lady-bugs"  are  generally  recognized  as  beneficial  to  the  farmer,  be- 
cause of  tl^eir  habit  of  feeding  on  plant  lice  and  scale  insects.  This 
predatory  habit  is  not  without  exception,  because  we  have  in  New 
Jersey  one  species  that  feeds,  in  both  the  larval  and  adult  stages,  upon 
the  foliage  of  cucurbit  vines.  Other  species  occasionally  feed  on 
pollen,  and  not  a  few  tend  to  vary  their  diet  by  lapping  up  sweet  ex- 
cretions from  plant  surfaces.  Most  of  the  species  are  rather  small  in 
size  and  some  of  them  are  very  minute,  not  exceeding  in  diameter  the 
head  of  an  ordinary  pin.  On  page  Figure  11  is  given  a  series  of  illus- 
trations showing  some  of  the  more  common  types. 

Two  rather  easily  known  series  occur;  species  which  are  of  some 
shade  of  red  or  yellow  and  are  spotted  with  black,  and  species  which 
are  black,  with  yellow  or  red  spots  or  without  any  markings  at  all. 
In  a  general  way  the  beetles  belonging  to  the  first  series  are  the 
larger,  are  more  oval  in  outline  and  feed  upon  plant  lice.  The  insects 
belonging  to  the  second  series  are  smaller,  rounder  in  outline,  almost 
hemispherical  in  some  cases,  and,  generally,  they  prefer  scale  insects 
as  food.  To  this  latter  series  belong  the  species  of  Rhizobius,  which 
were  introduced  from  Australia  into  California  to  check  or  destroy 
the  black  scale.  In  New  Jersey,  though  we  have  a  number  of  species 
of  scale  feeders,  there  are  only  two  that  are  at  all  numerous — ^the 
species  known  as  the  "twice-stabbed'^  lady-bird  {ChUocorus  bivuU 
nerus)  and  the  very  small  Pentila,  which  is  hardly  larger  than  the 
pernicious  scale  itself. 

The  "twice-stabbed"  lady-bird  is  shining  black,  almost  hemispheri- 
cal, about  three-sixteenths  of  an  inch  long  and  with  a  blood-red  spot 
on  each  wing  cover.  Figures  7,  8  and  9,  on  plate  Figure  11,  represent 
this  species  in  all  its  stages  well  enough  to  enable  it  to  be  recognized, 
since  we  have  nothing  else  that  is  similar  to  it  in  the  State.  With  us 
this  insect  has  two  broods,  never  becomes  very  plentiful  and  lives 
through  the  winter  in  the  adult  stage. 

When,  in  1896,  I  traveled  through  the  scale-infested  regions  of 
California,  I  found  in  the  southern  section  that  this  very  species,  the 
"twice-stabbed"  lady-bird,  was  the  most  important  agent  in  keeping 
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the  pernicious  scale  in  check.  It  occurred  everywhere  in  swarms,  and 
larvae  as  well  as  adults  were  active  in  feeding  on  the  dormant  scales. 
I  found,  also,  that  instead  of  two  broods,  as  in  New  Jersey,  the  insect 
had  at  least  five  or  six,  and  instead  of  lying  dormant  for  six  months  or 
more,  it  was  almost  continuously  active  throughout  the  year.  The 
difference  in  climatic  conditions,  therefore,  enabled  the  insect  to  do 
in  California  what  it  could  not  do  in  Xew  Jersey,  and  this  point  I 
endeavored  to  bring  out  in  my  Report  for  1896. 

As  Japan  was  at  that  time  supposed  to  be  the  home  of  the  per- 
nicious scale,  I  made  an  effort  to  obtain  scale-feeding  lady-birds  from 
that  country,  but  did  not  succeed  until  the  spring  of  1898  in  secur- 
ing live  specimens.  On  pages  446  and  447  of  my  Report  for  that  year 
some  details  are  given  of  this  importation,  but  it  is  enough  to  say 
here  that  nineteen  living  examples  of  ChUocorus  similis  were  liber- 
ated on  scale-infested  trees  in  a  Riverton  orchard.  May  24th,  1898. 
Nothing  was  seen  of  these  insects  later  and  it  may  be  assumed  that 
they  perished. 

During  the  season  of  1901,  Mr.  C.  L.  Maria tt,  first  assistant  in  the 
Division  of  Entomology  of  the  United  States  Department  of  Agri- 
culture, traveled  rather  extensively  in  China  and  Japan,  carrying  <m 
the  while  his  studies  on  scale  insects  and  their  habits.  Among  oth»s 
he  found  the  pernicious  or  San  Jose  scale  in  both  China  and  Japan. 
From  evidence  satisfactory  to  him  he  determined  that  Japan  was  not 
the  native  home  of  the  insed;,  but  that  it  had  been  introduced  into 
that  country  from  the  United  States.  He  also  determined  that  North- 
em  China  was  the  real  home  of  the  pernicious  scale  and  that  its 
natural  check  was  this  very  ChUocorus  similis. 

Specimens  were  collected  and  sent  to  Washington,  where  they  were 
looked  after,  and  some  safely  carried  through  the  winter.  Mr.  Mar- 
latt's  account  of  this  species  and  of  his  experiments  has  not  yet  been 
published,  but  he  was  good  enough  to  inform  me  that  up  to  the  middle 
of  July,  1902,  there  had  been  three  generations.  "One  cage  in  which 
two  individuals  were  placed  early  in  May,  supposedly  a  male  and  a 
female,  as  they  were  in  coitu,  is  now  thickly  stocked  with  them,  often 
seven  pupae  clustered  under  a  single  pear  leaf,  and  no  exaggeration 
to  describe  the  cage  as  having  hundreds  of  specimens.'^ 

At  the  Pittsburg  meeting  of  the  Association  of  Economic  Entomolo- 
gists, in  late  June,  Mr.  Marlatt  was  good  enough  to  promise  to  send 
me  some  specimens,  and  this  promise  he  repeated  under  date  of  Jnly 
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8th,  sending  me  at  the  same  time  a  photograph  of  the  cage  used  by 
him. 

An  inspection  of  the  Experiment  Orchard  showed  that  trees  32 
and  36  were  the  smallest  badly-infested  trees,  and  these  were  selected 
for  covering.    No.  32  is  a  Lawrence  pear,  and  it  was  found  very  full 
of  scale,  ranging  from  crawling  larvae  to  breeding  females.    All  parts 
of  the  tree  were  infested  and  even  the  leaves  were  beginning  to  be 
covered.     Tree  36  is  an  apple  of  unknown  variety,  and  it  also  was 
then  swarming  with  larvae  of  the  second  brood.    The  cages  were  re- 
ceived July  21st  and  were  set  in  place  on  the  22d.     That  covering 
tree  No.  32  is  4  x  4  x  7  feet,  and  is  shown  at  Figure  12,  1.    That  cov- 
ering tree  No.  36  is  4  x  5  x  8  feet,  and  is  ghown  at  Figure  12,  2.    The 
i    beetles,  twenty  in  number,  were  received  on  the  morning  of  the  23d  and 
I    were  at  once  placed  on  the  covered  trees.    They  were  active  and  were 
I    equally  divided  between  the  two  cages.    No  attempt  could  be  made 
t    to  determine  the  sex  of  the  individuals. 

I         The  trees  were  kept  under  continual  observation,  and  some  of  the 

f    beetles  could  be  readily  seen  at  any  time,  usually  on  the  trunk  or 

L    larger  branches.    Numerous  white  points  where  scales  had  been  torn 

oflE  could  be  also  seen,  but  always  there  were  also  plenty  of  young 

out  toward  tiiie  tips  of  the  shoots. 

Up  to  August  12  th  no  traces  of  larvae  were  seen,  but  it  was,  of 
r  course,  possible  to  overlook  them  among  the  foliage  or  on  the  badly- 
L  infested  inner  branches.  Mr.  Marlatt  says  the  eggs  of  this  beetle 
are  laid  singly,  beneath  the  scales,  hence  they  could  not  be  seen  on 
«.  such  examinations  as  I  could  make.  Becoming  uneasy  lest  all  the 
I  specimens  should  be  of  one  sex,  I  wrote  again,  asking  for  larvae  rather 
I  than  beetles,  and  on  August  23d  I  received  from  Mr.  F.  H.  Chittenden, 
acting  for  Mr.  Marlatt,  twenty-four  larvae,  varying  in  size,  all  of  which 
>    were  placed  on  tree  36  as  the  larger  and  more  scaly  individual. 

It  has  not  been  said  that  this  Chinese  lady-bird  is  so  much  like 
our  own  twice-stabbed  species  that  it  is  not  possible  to  tell  the  dif- 
ference between  the  two  on  a  casual  examination.  After  some  account 
of  this  species  had  been  published  in  the  agricultural  papers,  I  re- 
ceived several  letters  from  growers,  claiming  that  specimens  fully 
answering  the  descriptions  had  already  appeared  on  .their  trees.  The 
actual  differences  between  the  adults  are  apparent^  to  even  the  Ento- 
I  mologist,  only  after  close  examination,  but  the  differences  in  the  early 
I     stages  are  quite  apparent     While  the  larva  of  the  native  form  is 
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blackish,  with  a  rather  obvious  whitish  band  before  the  middlCj  the 
Chinese  larra  is  flesh  colored.  And  while,  bb  already  stated,  tibe 
Chinese  beetle  lays  its  eggs  under  a  scale,  the  native  species  kjB  its 
ova  openly,  on  the  bark  or  leaves.  Thus  we  have  two  different,  if 
closely  allied,  species. 

September  9th  saw  several  pupee  and  one  aduU  just  out  of  tk 
pupal  skin  on  tree  No.  32,  and  as  no  larvae  had  been  placed  on  ^ 
tree,  it  follows  that  there  must  have  been  some  breeding.  But  it  wis 
very  slight  indeed,  and  on  October  22d,  when  I  examined  flie  tree 
carefully,  found  only  a  few  beetles. 

On  tree  36  I  found,  September  9th,  several  pup®  and  M-grm 
larvae,  but  these  might  easily  have  been,  and  probably  were,  frwn  lie 
Washington  sending. 

October  2d  made  another  careful  inspection  and  found  the  bedes 
quite  obvious.  There  were  also  a  large  number  of  pupe,  a  few  kit 
and  some  recently-developed  imagoes.  There  had  been  some  teeeding. 
no  doubt.  October  22d  noted  a  number  of  the  beetles  and  a  number 
of  pupae,  but  no  larvae. 

It  is  obvious  that  on  both  trees  the  insects  have  bred  to  som  snull 
extent.  The  trees  are  yet  sufficiently  scaly  to  feed  all  the  beetles  flat 
are  on  them,  and,  under  the  circumstances,  it  is  deemed  wise  to  allof 
the  covers  to  remain  and  to  keep  the  beetles  confined  tiirougi  the 
winter  under  ordinary  outdoor  conditions. 
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,  A  Steam  Boiling  Plant  for  the  lime  salt  and  sulphur  wash,  in  Canada :  b^  a  Sprayed  Canadian 
Orchard.     From  photographs  made  by  Mr.  Geo.  E.  Fisher. 
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REPORT  ON  THE  MOSQUITO  INVESTIGATIONS. 


JOHN   B.  SMITH^  SC.D. 


By  an  act  of  the  Legislature  of  New  Jersey,  passed  at  its  session 
during  the  early  months  of  1902,  and  duly  approved  by  the  Governor, 
the  Agricultural  Experiment  Station  was  "empowered  and  directed 
to  investigate  and  report  upon  the  mosquitoes  occurring  within  the 
State;  their  habits,  life  history,  breeding  places,  relation  to  malarial 
and  other  diseases,  the  injury  caused  by  them  to  the  agricultural, 
sanitary  and  other  interests  of  the  State,  their  natural  enemies,  and 
the  best  methods  of  lessening,  controlling  or  otherwise  diminishing 
the  numbers,  injury  or  detrimental  eflfect  upon  the  agricultural,  sani- 
tary and  other  interests  of  the  State/^ 

The  law  was  not  passed  until  late  in  the  session,  and  no  money 
was  provided  to  carry  it  into  effect.  It  was  due  entirely  to  the  appre- 
ciation by  Governor  Murphy  of  the  importance  of  the  investigation 
that  any  work  at  all  was  possible,  and  he  promptly  placed  at  the  dis- 
posal of  the  Station  the  sum  of  $1,000  from  an  emergency  fund  within 
his  control. 

The  writer  of  this  report  was  appointed  to  make  such  studies  as 
were  possible  under  the  circumstances,  and  work  was  begun  late  in 
May,  after  the  mosquito  season  was  already  well  started.  Fortunately, 
the  work  done  by  me  during  1900,  which  was  detailed  in  the  Report 
of  the  Agricultural  College  Experiment  Station,  served  as  an  intro- 
duction to  this  investigation,  and  enabled  me  to  secure  results  that 
would  have  been  otherwise  impossible. 

It  will  be  realized  that  a  problem  so  extensive  in  scope  as  is  out- 
lined in  the  act  above  referred  to  cannot  be  solved  in  any  one  year, 
with  so  limited  an  amount  of  money  at  hand.  All  that  could  be  done 
was  to  start  the  work  and  to  ascertain  as  fully  as  possible  the  direc- 
tion in  which  future  investigations  would  be  likely  to  be  most  fruitful. 
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This,  then,  must  be  considered  as  a  report  of  progress  merely  and 
as  a  narrative  of  what  investigations  were  started. 

It  was  realized  that  when  the  exact  role  of  certain  species  of 
mosquitoes,  in  carrying  or  transmitting  the  disease  organismis  cauaug 
malarial  fevers,  was  once  thoroughly  understood,  the  matter  of  dealing 
with  such  mosquitoes  would  be  merely  an  extension  of  the  sanitarr 
work  already  in  charge  of  boards  of  health,  local  and  general ;  hoice, 
I  secured  the  services  of  Dr.  Herbert  P.  Johnson,  who  had  paid  modi 
attention  to  these  studies,  had  served  as  an  assistant  in  the  Harvard 
Medical  School  and  had  also  worked  with  Dr.  Theobald  Smith  in  tie 
laboratory  of  the  Massachusetts  State  Board  of  Healtii.  A  conference 
was  had  with  Dr.  Smith  early  in  June,  and  Dr.  Johnson  began  hig  woA 
in  New  Jersey  soon  after  July  1st,  in  quarters  placed  at  his  diqwail 
by  the  Harrison  Board  of  Health.  Grateful  acknowledgment  iB  due 
to  this  board  and  to  its  members  and  their  inspector  for  this  and  other 
courtesies  extended. 

Dr.  Johnson  continued  his  work  until  September  20th,  and  his 
account  of  what  was  accomplished  forms  a  supplement  to  this  report 
It  should  be  added  that  Dr.  Johnson  turned  over  to  me  on  Septembe* 
19th  a  very  lively  lot  of  hungry  Anopheles  mosquitoes,  and  th^  od 
the  24th  of  that  month  they  were  treated  to  a  meal  of  blood  from  a 
patient  suflfering  from  malaria  The  specimens  were  later  eTamined 
by  Dr.  W.  N.  Berkeley,  of  New  York  City,  but  no  definite  reeolta 
were  obtained.  We  have  no  positive  evidence  to  prove  that  our  nwst 
common  species  of  Anopheles  punctipennis  can  act  as  an  intermediate 
host  for  the  malarial  disease  parasite ;  but  against  the  other,  A.  macuH- 
pennis,  the  case  is  definitely  proven.  On  this  point  and  on  ihe  breed- 
ing habits  of  Anopheles,  Dr.  Johnson^s  report  should  be  consulted. 

The  subject  of  the  natural  enemies  of  mosquitoes  is  of  much  greats 
importance  than  is  generally  realized.  They  need  water  in  ^rtiich  to 
pass  their  early  stages,  and  almost  any  kind  will  answer  for  some 
species.  That  large  bodies  of  water  do  not  necessarily  mean  large 
numbers  of  mosquitoes  is  a  matter  of  common  experience,  and  the 
natural  question  is,  why  is  that  the  case  ?  To  answer  this  it  becomes 
necessary  to  study  the  fauna  of  those  places  where  the  insects  breed 
and  larvae  are  found,  in  comparison  with  those  places  in  which  they 
do  not  breed  and  where  no  larvae  are  found.  It  is  desirable  to  know, 
also,  whether  any  of  the  smaller  birds  make  use  of  Hie  adults  as  food 
to  any  considerable  extent. 
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This  branch  of  the  work  was  placed  in  general  charge  of  Mr. 
illiam  P.  Seal,  of  Delair,  N.  J.,  formerly  in  the  service  of  the 
aited  States  Fish  Commission  and  thoroughly  acquainted  with  the 
ish-water  fauna  in  this  section  of  our  State.  His  observations  are 
served  for  the  present  and  will  be  used  in  the  final  report,  to  indi- 
te the  lines  upon  which  such  work  must  be  conducted.  It  was 
ped  that  it  might  be  possible  to  secure  the  co-operation  of  the  Fish 
d  Game  Commission  of  the  State  in  the  study  of  some  of  the  other 
rtebrate  enemies  of  the  mosquito,  but  up  to  this  time  the  eflfort 
s  not  been  successful. 

A  simple  observation  made  during  midsummer  will  illustrate  the 
portance  of  the  subject.  Two  water  barrels,  close  to  a  farm-house, 
2ame  very  full  of  wrigglers.  The  boy  of  the  house,  who  had  been 
newhat  interested  in  the  subject,  caught  a  small  roach  in  a  pond 
arby  and  placed  it  in  one  of  the  barrels.  In  a  remarkably  short 
Qe,  not  a  wriggler  was  left,  and  when  the  fish  was  transferred  to 
3  other  barrel  that  also  was  cleared.  Cisterns,  therefore,  or  water 
rrels  need  only  a  few  examples  of  these  little  fish,  that  occur  all 
sr  our  State,  to  make  them  perfectly  safe.  As  tiiere  would  be  no 
tural  nemies,  even  a  single  little  fish  would  last  out  an  entire  season. 
Another  practical  illustration  comes  in  a  nursery  where  water  plants 
J  raised  in  large  numbers  in  ponds,  tubs,  basins  and  receptacles  of 

kinds,  indoors  and  out.  Conditions  for  mosquitoes  would  seem  to 
ideal ;  but  in  every  tub,  every  pond  and  every  pool  little  fish  have 
m  placed,  and  in  the  course  of  a  somewhat  hasty  inspection  I  found 

trace  of  larvaj.  I  was  assured  that  there  were  none,  and  learned 
mediately  thereafter  that  the  tank  connected  with  the  copying  press, 
the  office,  having  been  neglected  for  a  week,  had  been  found  swarm- 
^  with  them. 

Mr.  Seal,  besides  carrying  on  the  line  of  work  already  referred  to, 
lected  carefully,  from  all  sorts  erf  places,  mosquito  larvse,  which  were 
it  me  alive,  and  thus  I  obtained  several- forms  of  great  interest;  one 
them  never  before  bred. 

Mr.  J.  Turner  Brakeley,  of  Lahaway,  was  a  voluntary  assistant,  to 
om  I  owe  a  full  line  of  specimens  from  the  pines,  accompanied  by 
1  records  of  careful  observations.  Some  of  these  observations  have 
n  already  used,  some  are  referred  to  in  the  body  of  this  report  and 
le  will  form  part  of  the  life  history  of  the  species  that  I  hope  to 
sent  in  a  final  report.    Two  species  never  before  bred  by  any  one 
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were  obtained  at  Mr.  Brakelej-'s  place  in  the  pines,  and  other  speee« 
not  before  bred  by  me  were  also  received.  Altogether,  Mr.  Brakeiry* 
contributions  toward  a  knowledge  of  the  life  history  and  habits  of  6 
New  Jersi\v  mosquitoes  are  of  the  highest  value. 

Mr.  E.  L.  Diekerson,  of  Xewark,  Xew  Jersey,  was  with  mednrin* 
the  year,  mainly  as  assistant  in  the  work  of  tlie  State  Entomol<^*i 
but  also  engaged  as  an  aid  in  the  mosquito  investigation.  He  m^ 
many  inten^sting  collections,  and  as  an  example  of  the  poesibihties '^ 
municipal  work  I  had  him  make  a  survey  of  the  ci^  of  Xev  Bnai- 
wick,  locating  on  a  map  all  the  places  where  he  foimd  mosquito  iHwi- 
ing  places,  together  with  suggestions  as  to  how  each  place  should  ^^ 
dealt  with. 

Beginning  June  20th,  Mr.  Otto  Buchholz,  of  Elizabeth,  Xew  Jef*f. 
began  a  series  of  collections,  near  his  residence  on  Adams  aTenue,  r- 
determine  the  sjXH?ies  of  mosquitoes  that  occurred  during  the  sranJErf. 
Collections  were  made  both  indoors  and  out,  at  about  five-dty  m> 
vals,  and  on  a  subsequent  page  will  be  found  a  list  of  his  captnrH 
which  is  interesting  and  suggestive. 

Personally,  I  have  l>een  in  almost  every  part  of  the  State,  haTeotJ- 
sulted  with  improvement  societies,  or  their  representatives,  hiv«  ^^' 
gested  lines  of  work  for  local  bodies  and  have  made  inspectioiLS  wb."? 
it  was  nec(»ssary,  to  arouse  interest  and  give  information.  Bm  3* 
principal  line  of  work  has  been  in  connection  with  the  salt  iMRtf' 
shore  mosquito,  which,  whatever  may  be  the  case  elsewhere,  islitt' 
to  make  local  work  within  its  range  unsatisfactory  and  only  fartx..' 
effective.  Its  range  this  year  has  not  been  exactly  the  same  as  it ».' 
last  year.  In  1901  it  was  the  dominant  species  at  New  Bnin?^- 
for  weeks  at  a  time,  and  my  garden  was  so  full  of  specimens  tia' 
when  evening  approached,  it  was  an  unpleasant  place  to  remain  i' 
In  1902  thi're  was  not  a  day  when  this  species  was  troubkcom*':  * 
was  never  the  dominant  siK^eies  anfl  very  few  specimens  were  in 
garden. 

A  record  of  what  I  have  learned  about  this  species  during  the  sf4>  ■, 
is  presented  on  a  subsequent  page  of  this  report.  One  of  the  colla''^ 
results  of  7ny  own  work  was  the  engagement  of  Mr.  H.  H.  Breft^.^ 
of  Xewark,  to  make  a  survey  of  the  Xewark  meadows,  and  dorii^'  - 
six  weeks  many  important  facts  were  learned  that  will  have  a  beir^- 
upon  the  practical  work  of  dealing  with  this  species.  At  Elia-^ 
an  organization  had  been  formed  to  fight  the  local  mosquitoes;  f^* 
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.  Wm.  F.  Robinson,  who  was  in  charge,  recognized  so  well  the  im- 

rtance  of  the  salt-marsh  form  in  the  problem,  that  he  secured  the 

propriation  of  a  sum  sufficient  to  keep  Mr.  Brehme  in  the  field  two 

eks  longer  than  would  have  been  otherwise  possible. 

The  results  of  Mr.  Brehme's  work  are  also  presented  herewith. 

Altogether,  something  over  twenty  species  were  bred,  and,  so  far  as 

lections  go,  there  are  only  three  species  of  mosquitoes  taken  in  New 

rsey  whose  larvae  are  unknown  to  me. 

A  discussion  of  the  results  obtained  from  observations  on  other 

'cies  than  Culex  sollkitans  must  go  over  until  a  future  date  and  for 

inal  report. 

Observrntioiis  on  the  Salt  Marth  Mosqmlto. 

The  observations  made  on  this  species  during  the  summer  of  1901 
t  no  doubt  in  my  mind  as  to  its  importance  in  the  general  problem, 
th  this  insect  removed,  the  seashore  would  be  practically  free  from 
squitoes;  and  not  the  shore  only — the  pines  for  miles  back  would 
freed,  and  the  shore  area  would  be  increased  in  value  by  many 
llions  of  dollars.  It  seemed  a  stupendous  task  and  beyond  all 
sonable  hope  of  attainment;  but  the  estimates  were  formed  on 
iefs  rather- than  facts,  and  my  task  was  to  discover  the  facts, 
b'irst  of  all,  the  winter  home  of  this  marsh  species  was  unknown, 
1  while  it  was  assumed  that  hibernation  was  in  the  adult  stage, 
one  had  actually  found  the  species.  8o,  on  April  4th,  I  sent  Mr. 
ikerson  to  Anglesea,  with  instructions  to  hunt  mosquitoes  in  all 
te  of  likely  and  unlikely  places,  but  to  find  the  adult  if  it  existed, 
glesea  was  selected  because  I  knew  the  place  thoroughly,  knew 
ny  of  the  people,  knew  that  there  had  l>een  many  specimens  during 

summer  of  1901,  and  knew  that  I  could  got  access  to  cellars  and 
buildings. 

During  the  afternoon  cellars  were  examined  and  storerooms  under 
b-house,  etc.  The  results  were  twenty-six  Anopheles  maculipennis 
I  four  Culex  pnngens.  The  bathing  pavilion  and  the  area  underneath 
ielded  nothing.  Next  day  a  vacant  house  netted  thirty-five  A  nopheles 
culipennis  and  nothing  else.  On  the  bay  side  of  the  island  wrig- 
rs  were  found  in  salt  pools  at  the  edge  of  the  meadow,  under  shelter 
%  high  bank  covered  by  trees  and  shrubs — a  warm  comer,  sheltered 
m  cold  winds.    The  larvae  were  in  various  stages  of  development, 

some  of  them  were  very  small,  as  though  recently  hatched. 
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Tig.  a. 

The  Salt  Marsh  Mosquito,  CSdex  aoUUitans:  1,  larra;  2,  pupa;  8,  adult  male  from  ate?«;  ^ 
adult  female  fVom  side  showiug  the  iMinded  beak  and  legs ;  5,  bead  oriarra; 
all  greatly  enlarged.    From  an  original  drawing  by  L.  H.  Joatd. 
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The  results  of  the  trip  were  not  satisfactory,  and  on  the  11th  Mr. 
Dickerson  again  spent  a  day  at  Anglesea,  this  time  hunting  in  the 
woods,  in  hollow  trees,  under  bark,  under  overhanging  banks,  logs  and 
natural  shelter  of  every  description.  Attempts  were  made  to  start 
adults  among  the  tall  grass  and  from  other  conceivable  places  of  con- 
-cealment  along  and  near  the  edge  of  the  meadows.  All  without  re- 
sults, since  not  a  specimen  of  sollicitans  could  be  found.  But  a  lot 
of  larvae  was  brought  up,  from  which  cardans  and  sollicitans  hatched, 
in  almost  equal  numbers,  between  April  14th  and  21st. 

The  pools  from  which  these  larvae  were  taken  fill  up  only  in  very 

high  or  storm  tides,  and  evaporate  and  fill  up  as  it  rains  or  sMnes, 

the  water  ever  becoming  less  salty  until  another  tide  comes  over  it. 

April  19th  and  20th  I  spent  at  Anglesea  myself,  and  not  far  from 

j  the  hotel  found  a  pool  just  beginning  to  dry  up  and  already  swarming 

[  witii  larvae;  another,  not  far  ofiF,  was  in  the  same  condition,  but  here 

J  the  larvae  were  very  minute — ^not  over  a  day  or  two  old.     Searched 

J  <^losely  for  egg-boats  or  traces  of  them  and  for  adults  that  might  have 

been  parents  to  the  recent  larvae,  but  found  nothing.    Tramped  over 

a  large  marsh  area,  finding  no  larvae  in  ditches  or  salt  ponds.    In  one 

iirea.  of  very  wet  meadow,  with  little  holes,  two-thirds  of  an  inch  in 

diameter  and  as  deep,  I  tried  dipping  out  one  of  the  holes,  and,  to 

my  surprise,  found  larvae.    Every  little  hole  over  tiiis  entire  area  had 

A  few  wrigglers  as  inhabitants.    One  fact  forced  itself  upon  me:  no 

deep  pools,  even  if  completely  shut  off  from  the  tide,  had  any  larvae 

•ot  any  size.    Not  until  the  pools  began  to  dry  up  did  the  larvae  make 

their  appearance.    Those  that  were  nearest  dry  had  the  largest  vrrig- 

glers ;  those  that  were  but  recently  cut  off  and  only  a  little  dried  out 

had  the  babies. 

The  apparent  suggestion  was  that  it  was  a  matter  of  temperature, 
and  that  eggs  would  not  hatch  until  a  certain  degree  of  warmth 
•existed ;  but  that,  again,  meant  that  the  eggs  were  under  water,  ready 
to  be  hatched,  and  must  have  been  there  all  winter.  This  was  con- 
trary to  all  the  books,  and  could  not  be  too  hastily  accepted ;  but,  at 
all  events,  the  matter  of  temperature  could  be  approximately  deter- 
mined. The  only  thermometer  available  was  a  cheap  affair,  in  the 
ordinary  tin  casing,  and  it  may  have  been  off  to  some  extent;  but 
the  results  have  a  comparative  value  at  any  rate.  The  temperature 
of  the  air  at  9  a.  m.  was  48° ;  temperature  of  sea  water,  50** ;  tempera- 
ture of  the  salt  pools  from  which  the  larvae  were  taken  was  52**; 
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temperature  of  the  old  salt  pools  where  the  larvaB  were  taken  on  the 
11th  and  were  now  most  advanced,  55°. 

Fresh  water  temperatures  taken  during  the  morning  in  ditches  and 
wood  pools  was  52.5°  to  53.5°.  In  one  case,  in  a  rather  large  svamp 
area,  it  dropped  to  50°.  Xot  a  larva  was  found  in  any  fresh  water 
body  that  morning.  In  the  afternoon  waded  into  a  flooded  m^or 
area  in  front  of  the  railroad  station  and  found  larvae  everyvbere: 
also  one  pupa.  This  meadow  slopes  naturally  toward  the  seashore, 
and  in  cutting  and  filling  the  streets  a  large  tract  sloping  to  one 
comer  was  left  without  outlet. 

It  was  entirely  dry  in  the  fall  of  1901  and  did  not  fill  until  winter 
was  well  advanced.  Then  it  became  all  flooded,  served  as  a  skating 
rink  during  the  winter  and  as  a  boating  pond  earlier  in  the  spring. 
It  was  never  tide-filled,  and  the  water,  when  I  tasted  it,  seemed  ea- 
tirely  fresh.  Drying  up  had  begun,  and  over  a  large  area  there  wa? 
not  over  an  inch  of  water. 

I  made  a  very  close  search  for  adults  near  and  under  the  bathing 
pavilion,  but  found  none. 

From  the  pupa  brought  home  by  me,  Culex  sollidians  emerged,  and 
April  25th  sent  Mr.  Dickerson  down  to  make  thorough  collectioDs 
from  this  body  of  water.  He  brought  back  a  large  lot  of  lame  and 
pupse,  and  from  all  of  these  solUcitans  was  bred.  Mr.  Dickerson  re- 
ported the  meadow  as  drying  up  fast  and  that,  as  the  water  receded, 
the  larvae  became  more  crowded  and  seemed  comparatively  m(fft 
numerous.  All  the  salt-water  pools  were  now  filled  with  larvae,  and 
five  bottles  of  wrigglers  were  brought  back  from  as  many  different 
areas.  Sollicitans  only  was  br^d  from  all  the  bottles,  and  it  was  cer- 
tainly established  that  salt  water  was  not  essential  to  its  development 
Absolutely  fresh  water  did  just  as  well.  Moreover,  as  this  area  wa? 
dry  for  some  time  after  the  mosquitoes  had  disappeared  for  the  set- 
son,  and  none  of  the  pests  having  been  found  before  the  larv»  made 
their  appearance,  it  seemed  almost  certain  that  the  eggs  must  han* 
been  there  before  the  water  covered  the  ground ;  in  other  wonk  ^ 
eggs  are  laid  on  dry  sod  land  and  hatch  only  when  covered  by  water 
of  a  temperature  some  degrees  above  freezing. 

Breeding  being  now  fairly  started,  matters  were  left  until  well 
along  in  June,  because  of  a  press  of  other  duties.  June  Hth,  spe^' 
another  day  at  Anglesea  and,  in  company  with  Captain  Hankins. 
investigated  a  portion  of  the  salt  meadow  area  lying  between  fi^ 
mile  beach  and  the  mainland.    To  my  very  great  surprise,  found  tiia^ 
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this  area  is  really  very  well  drained,  very  flat  and  swamiing  with 
fiddler  crabs.  Salt  ponds  in  plenty;  some  deep,  some  shallow;  but 
fish  in  all  of  them  and  not  a  mosquito  larva.  Captain  Hankins  tells 
me  that  much  of  the  salt  marsh  area  is  exactly  like  this,  and,  during 
the  four  hours  or  more  that  we  rowed  through  creeks  and  tramped 
over  suspicious  sections,  not  a  wriggler  was  seen.  Many  miles  of  this 
meadow  land  will  need  absolutely  no  treatment  whatever,  and  breeds 
no  mosquitoes.  From  hour  to  hour  the  conviction  grew  that,  were 
the  broad  meadow  itself  the  only  area  to  be  treated,  the  matter  would 
be  very  simple. 

On  returning  to  the  hotel  from  the  pier,  noted  a  small  duck  pond 
filled  with  larvae,  and  on  both  sides  of  the  road  tide  pools,  now  dry- 
ing up  and  absolutely  swarming  with  larvae  and  pupae.  Males  had 
just  begun  to  issue  and  they  rose  in  clouds  from  the  grass  at  the  edge 
of  the  pools,  but,  of  course,  could  not  bite.  Xo  females  seemed  to  have 
issued  as  yet.  In  this  series  of  pools,  the  largest  not  over  fifteen 
square  feet  in  area,  hundreds  of  thousands  of  larvae  were  developing ; 
more  than  were  on  the  entire  square  miles  of  marsh  area  I  had  cov- 
ered that  day.  A  few  quarts  of  kerosene  would  have  killed  the  whole 
brood  in  a  few  hours;  a  few  loads  of  sand  from  the  adjoining  sand 
hills  would  have  permanently  cured  the  whole  matter.  I  called  the 
attention  of  the  mayor  of  the  town  and  of  the  proprietor  of  the  hotel, 
not  over  100  yards  way,  to  this  condition  of  affairs.  The  former  ex- 
pressed great  astonishment,  the  latter  great  disgust;  neither  of  them 
did  anything  else,  and  that  series  of  pools  continued  to  develop  mos- 
quitoes throughout  the  simimer. 

On  the  evening  of  the  14th  met  with  a  number  of  persons  inter- 
ested, in  Cape  May,  at  the  Marine  Villa,  by  invitation  of  Mr.  John 
M.  Rogers,  who  has  urged  measures  for  mosquito  destruction  or  con- 
trol for  years  past.  Mr.  Frank  M.  Jones,  of  Wilmington,  Delaware, 
was  also  present  as  the  guest  of  Mr.  Rogers,  and  informed  me  that  he 
had  made  a  preliminary  survey  of  the  territory,  finding  very  little 
that  could  be  considered  dangerous,  and  a  very  few  larvae. 

A  very  superficial  examination  of  the  surroundings  was  made  on 
the  15th,  and  from  what  appeared,  Cape  May  City  can  very  easily  rid 
herself  of  all  local  breeding  places  with  little  trouble  and  expense. 
There  is  a  rather  extensive  swamp  between  Cape  May  City  and  Cape 
May  Point,  near  the  light-house;  but  it  was  very  dry  at  that  time 
and  very  difficult  to  say  what  this  place  would  do  in  a  wet  season  or 
when  overflowed  by  a  tide.    The  region  toward  Sewell's  Point  is  said 


Digiti 


zed  by  Google 


520  NEW  JERSEY  AGEICULTUEAL  COLLEGE 

to  be  a  great  mosquito-breeding  country,  but  I  did  not  get  to  this 
place  at  all  during  the  season,  though  I  intended  to  do  so. 

June  20th,  saw  Mr.  A.  V.  Dayton,  then  Superintendent  of  4e 
West  Jersey  and  Seashore  railroad,  at  Ventnor,  and  locked  otct  with 
him  some  of  the  ground  between  Ventnor  and  Longport,  where  mos- 
quitoes become  very  numerous  and  from  whence  they  sometimes  get 
into  Atlantic  City.  I  was  able  to  point  out  to  Mr.  Dayton  how,  some- 
times, "improvements"  created  breeding  places  by  leaving  low  areis 
without  outlets  through  street  or  road  fillings  or  railroad  dams.  One 
especially  bad  area  had  been  made  so  by  filling  in  a  street  which  cat 
ofif  the  access  of  tide-water  that  had  previously  reached  it.  Mr.  Dij- 
ton  promised  co-operation  by  the  railroad  c(Mnpany  in  the  geneiil 
aims  of  the  work,  and  it  was  at  his  suggestion  that  Special  Bnlletii 
T  was  prepared.  Nearly  or  quite  100  copies  of  this  Bulletin  were 
sent  to  division  superintendents  for  distribution  among  thrae  in 
charge  of  the  right  of  way,  with  instructions  to  abcdish  mosqmto 
breeding  places,  so  far  as  possible,  whenever  such  were  found. 

The  line  of  work  now  being  done  at  and  near  Atlantic  City  is  fast 
doing  away  with  mosquito-breeding  places  at  the  edge  of  the  narsh. 
but  some  bad  areas  are  left  and  others  are  created  through  ignonnce 
of  the  conditions  which  favor  the  development  of  these  insects.  It  is 
believed  that  a  careful  survey  of  this  area,  pointing  out  the  condi- 
tions that  favor  the  bi^eeding  and  the  dangerous  area,  will  result  in 
the  rapid  improvement  of  those  conditions  and  the  removal  of  the 
dangerous  area. 

Early  in  July,  having  decided,  from  the  evidence  obtainable,  that 
C.  sollicitans  has  altogether  different  ^g-laying  habits  fnwn  those 
described  for  C.  pungens,  I  planned  a  campaign  at  Anglesea  that 
should  result  in  answers  to  the  following  questions:  1.  Where  do 
these  mosquitoes  lay  their  eggs  ?  2.  How  long  does  it  take  them  to 
get  ready  to  lay?  3.  How  many  may  one  individual  place?  4.  Is  it 
necessary  for  the  female  to  feed  before  she  is  able  to  oviposit? 

A  series  of  seven  tubs  was  sent  to  Anglesea  from  Xew  Brunswick; 
^tr.  Dickerson  went  down  July  7th  and  I  followed  later  in  Xi^  day. 
The  tub  experiments  were  assigned  to  Mr.  Dickerson,  while  I  con- 
ducted a  series  of  marsh  explorations. 

Mr.  Dickerson's  record  is  essentially  as  follows,  up  to  the  time 
that  I  left  him  in  charge :  Placed  the  seven  tubs  in  ihe  backyard  of 
the  Keystone  Rod  and  Gun  Club  house  so  that  only  a  few  inches  pro- 
jeoted  alx)Te  the  surface.    In  one  tub  put  a  few  inches  of  salt  water 
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only  and  in  a  second  some  sod  from  the  salt  marsh,  covered  by  two 
or  three  inches  of  salt  water.  Mosquitoes  were  very  abundant  here, 
and  the  tubs  were  left  uncovered,  to  see  whether  any  mosquitoes  would 
oviposit  in  them.  As  breeding  pools  were  rare  at  this  time,  it  was 
hoped  that  these  tubs  would  be  very  attractive.  In  a  third  tub  sod 
was  placed,  with  just  water  enough  to  keep  it  moist,  and  in  all  the 
others  the  bottom  was  covered  with  sod,  and  salt  water,  to  cover  well, 
was  added. 

Several  jars  of  larvae  were  collected  in  the  afternoon,  and  in  the 
evening  a  few  mosquitoes  were  collected  and  placed  in  a  jar,  with  a 
little  water  and  some  grass,  to  see  if  eggs  could  be  obtained  in  that 
way. 

July  9th,  placed  a  jar  of  larvae  in  each  of  the  covered  tubs  con- 
taining water-covered  sod,  that  the  adults,  when  they  issued,  might 
liave  opportunity  for  oviposition  if  they  so  desired.  In  the  afternoon 
experimented  with  Chloro-naptholeum  on  sollicitans  larvae.  Four 
quart  jars  were  more  than  half  filled  with  decidedly  brackish  water 
and  all  were  well  stocked  with  larvae.  With  a  medicine  dropper  put 
in  two,  four,  six  and  eight  drops,  respectively.  An  hour  later  nearly 
everything  was  dead  in  the  jars  containing  six  and  eight  drops;  in 
the  jar  with  four  drops  many  were  dead,  and  in  that  with  two  drops 
a  few  were  gone.  In  this  diluted  sea  water  the  Chloro-naptholeum 
forms  a  film  on  the  surface,  which  drives  the  larvae  down  when  they 
attempt  to  pierce  it.  A  few  young  fish  and  water  boatmen  in  one 
of  tiie  jars  were  also  aflEected.  Yet  an  hour  later  everything  was  dead 
in  all  jars,  except  for  one  or  two  larvae  and  some  other  creatures  in 
the  jar  containing  two  drops.  In  the  evening  mosquitoes  were  col- 
lected in  a  jar  and  placed  in  the  tub  containing  only  moistened  sod, 
that  they  might  oviposit  on  it  if  they  would. 

July  10th,  secured  additional  material  for  experiment,  located 
several  new  breeding  pools  and  sprayed  two  pools  with  Phinotas  oil, 
very  liberally  applied.  Two  jars  with  pupae  were  prepared,  to  test 
the  comparative  value  of  Chloro-naptholeum  and  Phinotas  oil,  and  five 
drops  of  each  were  used.  The  Phinotas  oil  also  produced  a  surface 
film,  but  did  not  make  the  water  milky.  Next  morning  the  pupae 
in  both  the  jars  seemed  very  little  affected,  and  that  was  the  case  in 
the  sprayed  pools,  from  which  adults  were  now  coming  in  great 
numbers.  Next  day  the  pools  had  dried  completely  and  the  breeding 
pools  were  everywhere  disappearing,  layers  of  dead  larvae  and  pupae 
being  left  on  the  surface  mud  in  many  cases.    One  matter  was  very 
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definitely  proved  at  this  time — neither  larvae  nor  pupae  bnrr  them- 
selves in  the  mud  as  the  water  evaporates.  When  the  water  disappe«i> 
they  simply  die,  no  matter  what  stage  they  may  be  in.  To  determiiM' 
whether  eggs  had  been  laid  in  the  water  some  of  the  surface  mt^ 
from  tho  reeently-dry  pools  was  obtained,  part  of  it  placed  in  jar> 
and  covennl  with  water,  and  part  was  taken  to  New  Brunswick  tnA 
washed  out  in  the  lal>oraton' ;  no  eggs  being  found  nor  larvse  becuwl 
in  either  case. 

On  the  12th  I  left  Mr.  Dickerson  in  charge,  and  he  carried  on  the 
experiment  by  keeping  up  the  mosquito  supply  in  the  tubs,  placing 
food  in  some  and  leaving  others  bare  and  whatever  else  was  neces^aiy. 

Mosquitoes  were  also  captured  and  confined  in  jars,  with  soil,  witii 
water,  with  tufts  of  grass  and  without  any  addition  whatever.  In 
almost  all  cases  eggs  were  obtained  without  any  trouble,  and  appeared 
on  the  leaves,  on  the  ground,  on  the  grass  blades  below  the  surf«^ 
of  the  water  and  even  on  the  bare  glass.  The  insects  were  simph" 
ready  to  lay  and  placed  the  eggs  anywhere;  usually  they  were  bkcfc. 
but  white  ones  also  were  laid  in  some  places. 

These  eggs  were  left  in  the  jars,  some  covered  with  fresh  and  some 
with  salt  water,  some  jars  kept  indoors  and  some  outdoors  under 
natural  conditions ;  but  in  no  case  did  they  hatch  while  under  obser- 
vation— a  period  of  four  or  five  days. 

July  15th,  Mr.  Dickerson  sent  me  up  some  eggs  obtained  in  thi^ 
way,  and  also  a  few  adults,  of  which  five  were  dissected,  with  the 
following  results : 

Na  1.  BUck  eggs 46        

OmjeggB 17        

White  eggs 101  IM 

Na  2.  White  eggs  only, 117 

Na  3.  Blmck  and  graj  eggs  onl J »  148 

Na  4,  White  eggs  only„ 135 

No.  5.  Black  and  grsj  eggs. 47        

White  eggs 35  82 

As  to  No.  5,  it  was  quite  possible  that  it  had  already  deposited 
part  of  its  eggs.  It  is  noteworthy,  in  view  of  what  appeared  later  in 
the  season,  that  at  this  time  there  was  no  diflBculty  in  getting  any 
desired  number  of  gravid  females. 

July  16th,  all  breeding  pools  were  practically  gone;  in  the  gra* 
was  a  lot  of  old  adults  and  a  vast  swarm  of  recently-developed  fonn5. 
male  and  female ;  on  the  evening,  with  a  west  wind,  the  hotel  poreli 
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and  the  beach  to  the  water's  edge  became  overrun  with  them.  As 
the  same  wind  continued  next  day,  matters  became  much  worse,  until 
the  whole  shore  area  became  filled  with  specimens. 

July  18th,  I  reached  Anglesea  again  myself,  and  on  the  19th  all 
the  tubs  were  overhauled  and  Mr.  Dickerson's  observations  collated. 

The  uncovered  tub,  No.  1,  was  kept  with  from  one  to  three  inches 
of  sea  water  during  the  two  weeks  that  it  remained  in  the  ground. 
No  larvae  developed  at  any  time  and  the  water  remained  clean.  It 
was  always  cooler  than  the  water  in  the  surrounding  pools,  but  was 
always  warm  enough  for  mosquito  development.  On  the  19th  found 
a  little  group  of  ten  or  twedve  eggs  at  one  side  of  the  tub,  near  the 
surface  of  the  water,  and  they  seemed  to  be  of  this  species.  Nothing 
was  in  the  water  itself.  In  view  of  the  fact  that  mosquitoes  were 
very  abundant  in  this  place  and  that  they  had  had  two  weeks  in 
which  to  oviposit,  it  would  seem  to  be  a  fair  conclusion  that  eggs  are 
not  laid  in  permanent,  open  bodies  of  water.  This  is  borne  out  by 
the  fact  that  I  have  never  found  larvae  in  pools  with  clean  edges  and 
without  vegetation.  There  are  many  such  ponds  and  pools  on  the 
salt  meadows  and  they  may  in  general  be  accounted  safe.  So,  on 
sand  flats  and  mud  flats,  I  have  frequently  seen  large  areas  of  shal- 
low  water,  in  which  no  trace  of  larvae  was  found.  The  eggs  found  in 
this  tub  were  placed  in  a  cup  of  water,  but  were  afterward  mingled 
with  others  obtained  under  natural  conditions,  so  I  cannot  tell  whether 
these  hatched.  The  eggs  sent  to  me  at  New  Brunswick  had  tended 
to  split  and  break  after  three  or  four  days,  as  if  the  contents  had  fer- 
mented and  burst  their  envelope. 

The  second  exposed  tub  was  bottomed  by  mud-covered  sod,  flowed 
by  an  inch  or  more  of  salt  water,  and  this  was  intended  to  represent 
a  grassy  pool.  The  water  evaporated  pretty  close  to  the  surface  at 
times,  but  it  was  never  allowed  to  go  quite  dry.  No  eggs  were  noted 
in  this  tub  at  any  time,  and  when  the  whole  matter  was  dumped  out 
and  examined  on  the  19th,  neither  larvae  nor  eggs  were  to  be  seen. 
No  natural  breeding  pools  were  near  by  at  the  time,  and  if  that  sort 
of  locality  is  favored,  this  would  have  been  an  ideal  place.  Neverthe- 
less, after  two  weeks,  not  a  wriggler  was  found  in  the  water,  every 
particle  of  which  was  closely  examined  and  not  an  egg  was  found  on 
the  grass,  almost  ever}'  blade  of  which  was  examined  with  a  lens. 
It  would  seem  to  follow  from  this,  added  to  observations  made  at  the 
edge  of  the  marshes,  that  the  insects  will  not  oviposit  in  any  water- 
covered  areas. 
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Tub  No.  3  was  covered  with  moequito  netting  and  had  a  bottom 
layer  of  sod,  wjiich  was  kept  moist.  A  jar  of  mosquitoes  was  collected 
July  8ih  and  turned  loose  under  the  netting.  It  was  noted  at  the 
time  that  all  were  females  and  that  many  of  them  had  the  abdomen 
fully  distended  as  if  by  ova.  Adults  with  fully-developed  ova  were 
collected  a  day  or  two  later  from  the  same  area,  hence  this  point  may 
be  considered  as  beyond  reasonable  doubt  July  14th,  the  mosquitoes 
were  dead,  and  salt  water  was  added  imtil  the  sod  was  covered.  1^115 
tub  was  intended  to  imitate  a  moist  marsh  area,  in  which  mosquitoes 
had  an  opportunity  to  oviposit,  and  when  the  water  was  added  the  ^gs, 
if  any  were  laid,  should  have  an  opportunity  to  develop.  On  the  19th 
no  larvae  were  f oimd  in  the  water  and  no  eggs  were  found  on  the  sod. 
I  cannot  quite  explain  this  failure  to  find  eggs  at  any  ra4«,  unless 
they  went  to  pieces,  like  those  in  the  jars.  In  view  of  what  was  later 
iound,  the  indications  would  seem  to  be  that  the  eggs  need  a  certain 
period  of  drouth,  during  which  development  takes  place,  and  that  if 
they  are  water  covered  too  soon  after  they  are  laid,  they  burst 

Tubs  4,  5,  6  and  7  were  all  covered  with  mosquito  netting,  all  had 
«od  bottoms  and  all  had  water  enough  to  cover  the  surface.  live 
mosquitoes  were  placed  in  each  tub,  and  also  a  jar  with  numerous 
full-grown  larvae  and  pupae.  No  definite  informaticm  was  gained  from 
these  tubs,  all  of  which  were  bare  of  either  eggs  or  larvae  when  a- 
amined. 

All  the  indications  pointed  now  to  eggs  laid  dry  in  mud  or  sod 
and,  first  of  all,  samples  were  secured  from  the  bottom  of  a  pool 
that  dried  out  a  week  previously,  after  having  matured  a  large  lot  of 
mosquitoes.  The  soil  waa  sandy,  with  a  crust  of  organic  matter  about 
one-sixteenth  inch  thick,  which  tended  to  become  dry  and  leathery. 
No  eggs  were  found  in  this.  From  another  pool  other  samples  were 
washed,  and  dead  larvae  and  pupae  were  floated  out,  but  no  eggs. 
Tlien  sent  Mr.  Dickerson  to  cut  out  a  section  of  sod  from  an  area 
where  we  had  found  mosquitoes  abundant  on  the  8th  and  9th.  This 
was  near  a  pool  that  dried  up  completely  on  the  11th,  but  the  area 
from  which  the  sod  came  was  already  well  above  the  water  line  <m 
the  8th,  and  had  certainly  been  dry  at  least  several  days  before. 
The  section  brought  in  was  about  four  inches  square,  was  moist,  the 
surface  mud  covered,  and,  when  I  examined  the  edges  with  a  lens,  I 
at  once  found  the  eggs  imbedded  in  it.  The  mud  was  about  one- 
fourth  inch  thick,  the  grass  was  very  dense,  and  below  the  mud  was 
a  tangled  mass  of  root  fibres,  like  green  turf.    A  small  portion  of  this 
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surface  was  washed  out  and  eggs  were  found  in  it  in  such  numbers 
that  there  could  be  no  doubt  that  this  was  their  natural  home.  ^JThen 
they  were  deposited  there,  could  not  be  ev^n  approximately  determined. 
Gravid  females  were  there  on  the  8th,  but  they  might  have  been  there 
long  before,  and  what  eggs  were  obtained  from  those  taken  on  the 
9th  failed  to  develop  larvae. 

Having  determined  the  presence  of  the  eggs  in  some  number,  I 
cut  the  grass  close  to  the  surface  and  washed  the  mud  into  a  granite 
basin  until  the  tops  of  the  grass  roots  were  washed  clean.  The  basin, 
half  filled  with  fresh  water,  was  left  imtil  the  mud  settled  a  little,. 
to  make  sure  the  eggs  did  not  float,  and  was  then  placed  on  a  table 
in  the  club-house  at  9  p.  m. 

I  should  have  said  previously  that,  by  the  courtesy  of  the  members^ 
of  the  Keystone  Rod  and  Gun  Club,  of  Philadelphia,  these  experi- 
ments and  investigations  were  carried  on  at  their  club-house  and  in 
the  grounds  surrounding  them.  I  take  this  opportunity  to  acknowl- 
edge  the  courtesy  and  to  express  my  gratitude  and  appreciation  for 
the  assistance  rendered. 

Next  morning,  at  8  a.  m.,  the  granite  basin  was  swarming  witk 
wrigglers.  We  made  no  serious  effort  to  count  them,  but  there  were 
300  certainly,  and  perhaps  500. 

Two  sods  were  cut  on  the  21st,  from  the  same  general  area  where 
the  eggs  had  been  found,  and  these  were  carried  to  the  laboratory, 
where  one  was  placed  in  a  large  dish  containing  an  inch  or  so  of 
water,  that  it  might  be  always  thoroughly ,  moist  or  even  wet,  yet 
the  water  was  never  allowed  to  come  so  near  to  the  mud  surface  that 
eggs  could  fall  into  it  or  larvse  hatched  in  the  wet  mud  would  be  likely 
to  reach  it  The  other  was  placed  in  a  large,  porcelain,  evaporating 
dish,  so  that  air  could  circulate  all  aroimd  it,  and  no  water  was  added 
so  long  a&  it  remained  there.  The  fortunes  of  these  sods  will  be  fol- 
lowed on  a  later  page. 

On  the  18th  and  19th  collected  a  large  lot  of  mosquitoes  for  exami- 
nation, at  the  hotel  porch  and  in  the  grass  around  the  old  pools,  and 
did  not  appreciate,  until  later,  that  I  had  in  view  the  «nd  of  one 
brood  and  the  beginning  of  another  that  was  destined  to  represent 
the  species  at  Anglesea  for  several  weeks  before  there  could  be  local 
additions  to  it.  Gravid  females  were  already  present  on  the  8th,  and 
on  the  18th  they  occurred  in  the  same  places — worn  and  battered 
examples,  low  down  in  the  grass,  caught  only  by  sweeping  closely  in 
the  early  evening. 
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On  the  8th,  also,  we  fouad  a  new  brood  coming  out  from  the  fastr 
diminishing  pools,  and  thousands  of  males  were  seen.  On  the  19tii 
no  more  males  were  found;  but  the  fresh  females  swarmed  in  the 
grass  and  came  to  the  hotel  porches  in  great  numbers.  Not  one  of 
these  females  contained  even  a  trace  of  ovarian  development  Tbe 
males  were  gone;  it  is  fair  to  assume  that  they  fulfilled  their  pur- 
pose in  life  before  disappearing;  but  it  is  equally  certain  that  of  all 
the  flying  swarms  that  were  ready  to  attack  none  was  in  position  to 
oviposit.  There  was  not  even  a  trace  of  an  enlargement  of  the  ova 
in  the  ovarian  tubes. 

Of  the  material  collected  in  the  grass  over  100  specimens  were 
examined  and  the  developing  ova  were  counted.  In  stages  of  develop- 
ment they  ranged  from  half  to  full-grown  eggs;  the  latter  from  soft 
white  to  gray,  translucent.  In  number  of  ova  the  range  was  from 
75  to  200,  with  an  average  of  about  175.  It  was  a  notable  fact 
that  in  the  great  majority  of  cases  obvious  remnants  of  blood  food 
were  found  in  the  alimentary  canal,  where  the  ovaries  were  wdl 
developed.  So  general  was  this  that  the  exceptions  were  considered 
as  cases  where  the  material  had  been  so  completely  absorbed  or  ex- 
creted as  to  make  its  recognition  impossible  to  ordinary  examination. 

While  Mr.  Dickerson  was  arranging  for  the  details  of  the  tub 
experiments,  I  explored  some  of  the  marsh  areas,  with  Mr.  Richard 
Button  as  boatman  and  guide.  On  the  8th  rowed  through  Beach 
creek  to  Wildwood  and  then  across  to  the  marshes  basing  the  upland. 
Landed  at  several  points  and  from  the  boat  examined  the  flat  lands. 
Tramped  about  a  mile  of  marsh  to  the  upland,  diverging  wherever 
pools  could  be  seen.  Everywhere  there  were  fishes,  large  and  small, 
fiddler  crabs  and  other  creatures,  but  nowhere  any  mosquito  lanrse. 
Xor  were  any  encountered  until  the  land  began  to  rise  and  we  were  be- 
yond the  range  of  the  ordinary  monthly  high  tides.  ^Vhen  we  reached 
that  point  some  mosquitoes  began  to  rise  in  the  grass  in  front  of  us, 
and  in  a  little  while  I  began  to  find  larvae  in  the  holes  filled  with 
water,  where  there  were  no  fish  nor  crabs.  As  soon  as  we  struck  the 
real  upland  everything  was  full  of  mosquitoes,  and  I  found  that  every 
little  hole,  ever}^  pool  and  every  little  run  that  came  into  the  marsh 
had  its  wriggler  fauna.  The  rise  here  is  rather  sudden,  and  the 
line  between  mosquitoes  and  no  mosquitoes  is  sharply  marked.  The 
number  of  breeding  places  in  this  area  is  rather  small,  and  there 
would  be  little  difficulty  in  draining  this  so  as  to  get  rid  of  all  these 
pools  at  the  edge  of  the  upland.    The  interesting  and  important  result 


Digiti 


zed  by  Google 


EXPERIMEXT  STATION  EEPORT.  527 

of  this  trip  is  a  confirmation  of  the  conclu&ions  reached  in  June — that 
the  salt  marsh  area,  as  a  whole,  is  not  to  be  considered  dangerous  as  a 
mosquito  breeder.  Xo  salt  pools  free  from  vegetation  contained  any 
mosquito  larvae.  Nowhere  on  the  marsh,  within  the  range  of  the 
tide,  did  mosquitoes  occur  in  the  grass  in  any  number,  and  nowhere 
ill  any  of  the  channels  running  through  the  marsh  was  there  any 
trouble  with  them. 

July  9th,  we  rowed  over  to  Seven  Mile  Beach  and  landed  on  the 
bay-side,  a  little  below  the  life-saving  station.  Crossed  the  marsh 
to  the  high,  middle  ridge  and  to  the  shore,  noting  nothing  that  was 
new.  A  very  Jarge  pool  had  been  left  by  a  high  tide  in  a  sandy  basin, 
and  this  was  slowly  evaporating;  but  it  contained  no  wrigglers.  This 
was  expected,  for  the  insects  do  not  oviposit  on  bare  sand. 

At  the  life-saving  station,  Captain  Ludlam,  who  was  in  charge, 
said  that  mosquitoes  were  never  very  nimierous  to  the  south,  but  came 
from  the  west  and  went  northwardly,  while  the  woods  toward  the  bay- 
side  were  always  full  of  them.  Crossed  this  woodland,  which  more 
than  justified  what  had  been  said,  and  beyond  it  found  a  circular, 
depressed  area  or  basin  200  feet  or  more  in  diameter,  with  from  one 
to  three  inches  of  water,  in  which  grass  was  growing  everywhere. 
The  water  was  lukewarm  and  was  actually  alive  with  wrigglers  and 
their  pupae.  Adults,  too,  were  swarming,  and,  altogether,  a  more 
ideal  mosquito  breeder  it  would  be  impossible  to  imagine.  The  water 
was  salt  as  the  sea  itself,  and  was  undoubtedly  tide-water,  with  very 
little  addition  from  springs  in  the  woods  above,  which  did  not  fur- 
nish enough  to  prevent  its  gradual  drying  up.  The  place  is  com- 
pletely cut  off  from  ordinary  tides;  sand  hills,  ten  to  fifteen  feet 
high,  surround  it  almost  completely,  and  to  the  east  they  are  tree- 
covered.  Toward  the  west,  or  bay-side,  is  an  opening  in  the  hills, 
forming  a  bar  about  one  foot  above  the  general  level  of  the  basin. 
Over  this  bar  the  tide  gets  in  when  the  whole  marsh  is  flooded,  and 
on  such  occasions  very  few  fish  seem  to  bo  carried  up  so  high.  Liter- 
ally, millions  of  mosquitoi's  had  hatched  and  would  hatch  from  this 
area,  and,  with  a  southwest  wind,  would  fill  Piermont,  Stone  Harbor 
and  Seven  Mile  Beach  in  general;  with  an  easterly  or  southeasterly 
wind  they  would  drift  to  Cape  May  Court  House  and  other  places 
on  the  peninsula.  This  is  one  of  the  places  from  which  come  the 
great  clouds  of  specimens  that  fill  the  pines  and  the  South  Jersey 
region  in  general.  A  ditch  through  the  dam  closing  this  basin,  drain- 
ing it  to  the  general  salt  marsh  level,  would  cure  this  place  at  once; 
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and  such  places  as  this  must  be  sought  out  and  cured  to  free  South 
Jersey  from  the  mosquito  pest 

July  10th,  rowed  to  Shell  Beach  Landing,  toward  Cape  May  Court 
House.  Explored  the  marsh  to  the  upland,  and  found  this  to  be  the 
best  natural  gradation  into  upland  that  I  had  seen.  The  maish  is 
very  level,  and  where  it  begins  to  rise  above  ordinary  high  tides,  salt 
hay  may  be  and  is  grown.  From  the  edge  of  the  marsh  to  the  base 
of  the  upland  few  mosquitoes  were  found,  and  no  larvae  were  in  the 
pools,  which  mostly  contained  fish.  Along  the  upland  some  mosquitoes 
were  encountered,  and,  in  a  deep  ditch  made  to  get  material  for  a  road, 
found  plenty  of  wrigglers.  Had  some  conversation  with  one  of  the 
oystermen,  who  tells  me  that  the  monthly  high  tides  cover  the  maisb 
completely  to  the  upland,  except  in  August  and  early  S^tember. 
The  last  tide  had  occurred  on  the  7ih  or  8th  of  July,  and  this  would 
not  be  equaled  again  until  late  September  or  October.  All  the  pooli 
left  by  this  last  tide  contain  minnows,  but  these  would  die  in  about 
a  week,  when  the  pools  dried  up,  and  then,  when  it  rained  and  filled 
the  pools  once  more,  they  would  be  full  of  wrigglers  and  would  swann 
with  adults.  This  is  practically  what  Mr.  Seal  has  claimed  for  cer- 
tain species  at  Delair,  and  it  is  in  accord  with  the  observations  made  by 
myself. 

The  three  days  on  the  marshes  of  this  area  proves  very  conclu- 
sively— -first,  that  by  far  the  greatest  area  of  salt  marsh  land  between 
the  edge  of  the  mainland  and  the  edge  of  the  islands  lying  parallel 
to  the  coast  is  not  and  cannot,  imder  ordinary  conditions,  beconw 
dangerous  from  the  mosquito  standpoint;  second,  that  wherever  the 
little  species  of  minnow  {Fundulus)  can  maintain  themselves  from 
tide  to  tide  no  mosquitoes  can  or  do  breed;  third,  that  the  breeding 
places  are  at  or  near  the  edges  of  the  upland,  where  poc4s  are  left 
which  the  low,  summer  tides  do  not  reach;  fourth,  that  the  first 
breeding  places  of  spring  are  those  areas  very  high  up,  covered  only 
by  the  highest  winter  tides,  which  warm  up  early  and  bring  to  ma- 
turity a  brood  from  the  eggs  that  had  wintered  over. 

It  has  been  recorded  that  on  July  21st  two  sods  were  gathered  on 
the  meadows  at  Anglesea  and  brought  to  New  Bnmswick. 

July  Slst,  cut  off  about  two  square  inches  of  the  sod  that  had  been 
kept  dry,  washed  the  top  layer  of  soil  into  a  glass  dish  by  means  of 
a  pipette  and  left  it  over  night.  August  1st,  Mr.  Dickerson  counted 
117  young  larvae.  Growth  was  slow,  perhaps  because  of  lack  of  food 
and  fresh  water,  and  on  the  11th  put  in  a  bit  of  salt  sod,  about  which 
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all  the  surviving  larvae  at  once  grouped  themselves.  August  12th, 
first  pupa;  August  13th,  three  more  pupa?;  August  15th,  several 
more  pupae  and  one  male  adult — Culex  tcRniorhynchus.  About  a 
dozen  adults  were  bred  from  this  lot  and  every  one  was  tceniorhynchus. 
In  view  of  the  fact  that  nothing  but  sollicitans  adults  occurred  where 
these  eggs  were  taken,  this  was  rather  startling ! 

August  10th,  cut  off  about  one  square  inch  of  dry  sod,  rubbed  it 
up  in  fresh  water  in  a  glass  dish,  and  left  it  there  just  covered.  At 
10  A.  M.  a  dozen  or  more  wrigglers  were  already  hatched  and  moving 
about  in  a  most  lively  fashion.  As  I  was  desirous  only  of  testing  the 
vitality  of  the  egg,  I  did  not  carry  further,  but  placed  the  larvae  in 
alcohol. 

August  10th,  cut  off  about  two  square  inches  of  the  wet  sod  and 
placed  it  in  a  dish,  just  covered  with  fresh  water.  At  9  a.  m.^  fifteen 
minutes  later,  saw  two  ^gs  floating  on  the  surface.  Next  morning 
no  larva&  had  developed,  so  the  sod  was  cleaned  out,  and  in  the  mud 
Mr.  Dickerson  foimd  a  few  eggs  and  many  egg  fragments.  It  is 
obvious  that  the  eggs  were  there  sure  enough,  but  that  something 
hindlered  their  hatching. 

August  11th,  cut  off  two  square  inches  of  wet  sod  and  washed  off 
the  surface  into  a  glass  dish  at  7 :30  a.  m.  Four  eggs  floated  to  the 
surface  during  this  operation.  Next  day  there  were  more  floating 
eggs,  but  no  traces  of  larvae. 

August  12th,  8:45  a.  m.,  Mr.  Dickerson  washed  off  a  small  piece 
of  dry  sod  and  began  collecting  the  ^gs  for  preservation.  At  9:15 
a.  m.,  just  half  an  hour  later,  he  reported  that  larvae  were  beginning 
to  issue,  and  I  had  an  opportunity  to  see  the  pure-white  wriggler  just 
out  of  its  shell.  About  one-fifth  of  the  egg  lifts  off  and  folds  back, 
as  if  on  a  hinge,  giving  the  little  larva  a  chance  to  work  out. 

Placed  the  piece  of  sod  that  had  been  washed  into  a  large  dish, 
and  in  another  hour  had  more  little  larvae,  which,  again,  were  not  bred. 

August  25th,  placed  a  piece  of  dry  sod  in  salt  water  from  the  New- 
ark meadows  at  10 :15  a.  m.^  and  at  12  m.  larvae  began  to  hatch.  Quite 
a  fair  lot  of  them  was  obtained,  and  pupation  began  September  4th. 
The  first  adults  issued  on  the  6th,  and  on  the  9th,  when  the  culture 
was  closed,  I  had  a  dozen  adults — all  tceniorhynchus — and  as  many 
larvae  and  pupae. 

Other  small  pieces  were  taken  from  the  dry  sod,  from  time  to  time, 
and  some  were  given  away ;  in  every  instance  larvae  were  obtained  in 
a  short  time,  but  none  were  bred  to  maturity. 
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From  the  wet  sod  similar  fragments  were  taken,  and  in  all  case? 
the  results  were  negative — i.  e.,  no  larvae  hatched,  though  in  even 
instance  floating  eggs  were  seen. 

September  31st,  placed  the  entire  remnants  of  the  wet  sod  in  a 
large  dish  and  covered  with  water.  Xext  morning,  to  my  surprise, 
a  number  of  larvae  was  observed,  and  on  the  25th  fifteen  examples 
were  transferred  to  a  small  dish  containing  clean  water  and  a  pie« 
of  fresh  sod.  This  tran&fer  became  necessary,  because  the  old  sod 
was  getting  very  foul  and  the  larvae  were  dying  off.  On  tiie  29th  die 
first  pupa  formed,  and  October  1st  there  were  six  more  pups  and 
three  larvae.  October  2d,  there  emerged  one  male  tcmiorhynchtu,  ok 
male  sollicitans;  October  3d,  two  female  tceniorhynchus;  October  4tii, 
one  male  and  one  female  tcmiorhynchus  and  one  female  soHicU(mf: 
October  5th,  one  female  sollicitans.  In  all,  eight  specimens,  of  whidi 
five  were  tceniorhynchus  and  three  were  sollicitans.  If  we  hare  two 
species,  their  eggs  were  mingled  in  the  same  sod,  and  the  larvae  were 
so  nearly  alike  that  no  differences  were  noticed.  The  surprising  thiig 
was  that  any  egg  should  survive  so  long  a  period  on  a  soaking  wet  sod  I 

October  4th,  placed  the  balance  of  the  dry  sod  in  water,  to  whWi 
a  little  sea  salt  had  been  added.  This  was  done  at  10 :50  a.  m.,  and 
the  sod  was  so  dry  that  it  was  necessary  to  weight  it  down  to  get  it 
covered  by  the  water.  At  1 :30  p.  m.  little  wrigglers  were  in  ihe  water, 
all  around  the  edges  of  the  turf,  and  next  day  over  100  specimoif 
were  actually  counted. 

On  the  8th,  as  the  water  was  becoming  foul  from  the  old  sod,  trans- 
ferred about  150  larvae  to  clean  water,  io  which  sea  salt  and  a  pi«?e 
of  broken-up  sod  had  been  added.  There  was  at  this  time  a  great 
difference  in  the  size  of  the  larvae,  indicating  a  very  unequal  rate  of 
development. 

About  this  time  there  was  a  cold  spell,  and  as  there  was  no  heat 
in  the  laboratory  during  the  night,  growth  was  very  slow  and  tk 
water  tended  to  become  foul.  Finally,  on  the  24th,  sixteen  dap 
after  they  were  hatched,  the  larvae  were  yet  scarcely  half-growii, 
many  had  died  and  the  remnants  were  bottled ;  and  thus  closed  a  veij 
interesting  experiment,  by  which  it  was,  for  the  first  time,  definitely 
proved  that  species  of  the  genus  Culex  lay  their  eggs  singly,  in  dir 
or  most  soil,  and  that  for  months  they  may  lie  thus,  ready  to  hatch 
when  covered  by  water  of  a  proper  temperature. 

Incidentally,  the  same  points  are  proved  for  Culex  t<Bniorhfiickm, 
assuming  that  it  is  really  a  distinct  species. 
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July  2l8t,  I  spent  a  few  hours  at  Avalon,  with  Mayor  Gilbert  S. 
Smith.  The  conditions  there  are  not  essentially  diflEerent  from  those 
existing  at  Five  Mile  Beach,  save  that  there  is  more  opportunity  for 
breeding  at  the  base  of  the  upland ;  but,  on  the  other  hand,  tide  ditches 
come  to  this  point,  so  that  drainage  into  the  level  meadow  will  not 
prove  a  serious  task.  All  the  specimens  collected  here  were  such  as 
came  to  bite,  and  of  these  not  one  had  any  appearance  of  developing 
ova — all  were  fresh,  clean  specimens. 

August  4th  and  5th,  was  at  Beach  Haven  and  examined  rather 
carefully  the  conditions  existing  in  that  immediate  vicinity.  Did  not 
get  north  of  Barnegat  Junction;  but  south  of  that  point  to  Beach 
Haven,  and  for  some  distance  south  from  that,  breeding  places  can 
be  completely  abolished  at  very  little  trouble  and  ^cpense.  The  island 
is  very  narrow  and  the  marsh  area  on  the  bay-side  is  low,  so  that 
even  shallow  ditches  would  carry  tide-water  to  the  edge  of  the  upland. 
There  is  a  little  series  of  hollows,  made  by  street  and  road  fillings, 
which  can  be  very  easily  filled  or  drained.  It  had  rained  heavily  just 
before  I  got  there,  and  young  larvae  were  in  all  the  recently-covered 
areas.  It  rained  very  heavily  during  one  night  of  my  stay,  and  the 
next  day,  wherever  there  was  an  inch  of  water  in  the  meadows,  it  was 
swarming  with  little  wrigglers.  In  the  early  afternoon  much  of  the 
area  had  dried  up  completely,  and  the  wrigglers  were  dead,  of  course — 
more  millions  having  perished  in  this  way  than  survived.  Where  the 
water  had  been  deeper  the  larvae  were  now  much  more  crowded,  as 
evaporation  at  the  edges  drove  them  to  the  centre.  Had  there  been 
a  week  of  wet  weather  this  entire  brood  would  have  reached  the  adult 
stage. 

One  lot  of  twenty-eight  mosquitoes  was  captured  in  the  evening 
as  they  came  to  bite,  and  one  of  them  succeeded  in  getting  a  full 
stomach  before  I  bottled  it.  None  of  the  specimens  had  the  ovaries 
in  the  least  developed. 

Another  lot  of  twenty-three  specimens  was  captured  at  the  edge  of 
the  marsh  land,  and  of  these  ten  had  had  a  full  meal  of  blood.  All 
save  one  had  undeveloped  ovaries,  and  in  that  one  the  eggs  were  half- 
grown  or  more  and  remains  of  blood  food  were  evident  in  the  ali- 
mentary canal. 

The  observations  made  here  supplement  those  made  during  1901 
at  Seaside  Park,  and  show  that  eggs  are  everywhere  on  the  lower 
meadows,  and  that,  wherever  the  mosquitoes  may  be  in  swarms,  there 
they  Mill  oviposit.    Millions  of  eggs^  never  hatch  at  all ;  other  millions 
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hatch,  as  did  those  above  mentioned,  when  rain  comes,  and  perii 
within  a  day  or  two  when  the  water  dries  off. 

August  15th,  I  was  at  Lahaway  and  found  everj-thing  swannmf 
with  sollicitans.  During  two  or  three  days  of  collecting,  Mr.  Brakder 
and  myself  found  the  larva  of  five  species  of  mosquitoes,  the  adults 
of  which  were  so  scarce  as  to  be  hardly  noticeable;  but  not  a  larra  of 
sollicitans  was  found.  A  few  days  before  my  arrival  Mr.  Brakdej 
had  collected  ninety  specimens  which  came  to  bite  while  he  stood 
quietly  a  few  minutes,  and  these  I  examined  later.  Only  two  ot  them 
had  succeeded  in  getting  blood,  and  none  of  them  had  developed  otl 

I  captured  253  examples  by  sweeping  in  the  grass  to  make  sure  of 
getting  gravid  females  if  such  there  were;  but  tiiough  eighteen  a- 
amples  had  feasted  upon  blood,  not  one  showed  any  ovarian  enlarge- 
ment.   Nor  did  I  capture  or  see  a  male  during  my  stay. 

August  28th,  went  to  Tuckerton  from  Philaddphia,  and  at  Whit- 
ings sollicitans  began  to  come  into  the  train.  Before  we  reached 
Manahawken  it  was  a  nuisance,  and  thence,  to  Tuckerton,  from  hiif 
a  dozen  to  a  dozen  specimens  were  around  almost  every  passenger. 
Drove  to  the  edge  of  the  marsh,  about  six  miles  from  town,  and  moe- 
quitoes.were  abundant  everywhere.  While  my  driver  was  explaining 
to  me  how  sensitive  he  was  to  mosquito  bites  and  how  much  he  suf- 
fered from  them,  a  specimen  alit  at  the  edge  of  his  lower  lip,  gorged 
itself  with  blood  and  flew  away,  the  speaker  remaining  completely  un- 
conscious of  the  curious  contradiction  between  his  statement  and  4e 
actual  fact  Clouds  of  mosquitoes  arose  at  the  edge  of  the  marsh,  and 
other  clouds  arose  at  every  step  on  the  way  to  the  De  Mott  oyster-house, 
where  Dr.  Nelson  was  carrying  on  his  oyster  work.  About  an  hour 
was  spent  here  in  collecting,  and  it  was  notable  that  not  a  male  was 
seen;  furthermore,  the  females  had  a  rubbed  and  faded  appearance, 
as  if  they  had  lived  a  long  time.  There  had  been  no  rain  for  some 
time,  and,  according  to  Dr.  Nelson,  the  marsh  was  drier  than  it  had 
been  at  any  time  during  the  summer.  Only  tide-water  was  found, 
except  a  few  pools  swarming  with  fish.  Twenty-four  hours  mor? 
without  rain  would  dry  these  pools  and  kill  the  fish,  leaving  excel- 
lent breeding  places  after  the  next  rain.  This  is  a  very  low,  soft 
marsh,  not  much  above  ordinary  high  tide,  with  many  depressiona 
and  holes  in  which  water  will  stand.  Wagon  roads  lead  acroes  it  in 
several  directions  for  carting  salt  hay,  and  in  these  roads  wrigglers 
swarmed  earlier  when  the  marsh  was  wet.  Dr.  Nelson  sa}^  that  Ik 
has  crossed  this  marsh  when  every  hole  was  full  of  water  and  every 
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pool  of  water  was  a  mass  of  wrigglers.  In  the  afternoon  skirted  the 
marsh  in  a  gasoline  launch  with  Dr.  Nelson  and  Dr.  Lightfoot,  to 
the  Mnllica  river,  and  afterwards  up  the  Bass  riv^r,  to  the  New 
Gretna  landing.  The  whole  marsh  was  swarming  with  mosquitoes 
and  was  of  the  same  general  character  as  already  described;  but  every- 
where the  absence  of  males  was  noted.  From  the  landing  to  the 
hotel  at  New  Gretna  was  a  walk  of  one  and  one-half  miles  through 
clouds  of  mosquitoes,  and  outdoors  in  the  evening  was  unpleasant  to 
say  the  least.  Yet  indoors  mosquitoes  were  few  and  in  the  bedrooms 
none  at  all,  though  no  especial  precautions  were  taken.  Drove  from 
New  Gretna  to  Pleasantville,  a  distance  of  sixteen  miles,  much  of  it 
along  the  edge  of  the  marsh,  through  mosquitoes  everywhere.  This 
area  at  the  mouth  of  the  MuUica  river  is  by  all  odds  the  most  ex- 
tensive breeding  place  I  have  found,  and  forms  one  of  the  main  centers 
for  the  distribution  of  the  insects  to  inland  points.  The  few  hours 
I  spent  here  served  only  to  bring  out  that  fact  and  pointed  to  this 
as  a  place  that  must  be  thoroughly  investigated  when  time  and  money 
are  available. 

One  hundred  and  twenty-four  specimens  were  collected  on  the 
marsh,  and  of  these,  117  had  neither  food  remnants  nor  developing 
ovaries;  two  had  remnants  of  blood  food,  though  no  ova  were  obvious; 
one  example  had  fed  upon  blood  and  the  ovaries  were  developing,  but 
the  eggs  could  not  yet  be  counted.  In  four  specimens,  in  which  no 
food  remnants  were  apparent,  the  ovaries  contained  17,  33,  105  and 
113  full-sized  eggs,  respectively.  Except  in  the  last,  the  eggs  were 
becoming  grayish,  translucent  I  could  not  determine  whether  the 
females  containing  the  small  number  of  eggs  had  really  developed  no 
more  or  whether  some  had  been  previously  laid. 

Two  bits  of  sod  cut  out  of  likely  places  in  the  meadow  were  placed  in 
salt  water  before  I  left  Dr.  Nelson's  quarters,  but  according  to  his 
report  no  larvae  had  developed  from  them  more  than  twenty-four 
hours  afterward. 

September  2d  I  spent  at  Newburyport,  Massachusetts,  and  on  the 
marshes  along  that  coast,  examining  a  ditching  machine;  this  point 
will  be  again  referred  to,  elsewhere. 

September  3d,  forty-two  examples  of  sollicitans  were  collected  for 
me  at  Anglesea,  and  none  of  these,  when  examined,  showed  either 
food  remnants  or  growing  ovaries. 

September  11th,  Mr.  Dickerson  went  to  Anglesea  again,  and  on  the 
12  th  collected  a  series  of  twenty  small  sods  from  half  as  many  differ- 
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ent  places  and  tested  small  bits  of  them  in  tumblers  before  bringing 
them  to  Xew  Brunswick.  Positive  results  were  obtained  with  eight 
sods  only.  There  had  been  heavy  rains  a  few  days  before,  all  the  lower 
surface  depressions  were  full  of  water  and  all  were  swarming  with 
small  larvae.  Hence,  there  had  been  a  general  recent  ^g-hatching 
in  the  best  places. 

It  may  be  added  here  that,  from  the  area  where  the  sods  turning 
out  {(Bfiiorhynchus  were  obtained,  nothing  but  solUdtans  had  ever 
been  taken  from  the  pools. 

The  sods  were  started  September  14th,  in  small  battery  jars,  and 
larvae  developed  in  six  of  them ;  but  the  water  turned  foul  very  rapidly 
and  I  lost  every  specimen  before  it  became  anywhere  nearly  full- 
grown. 

Of  the  adults  brought  up  by  Mr.  Dickerson,  thirty-six  specimae 
were  examined,  and  of  these  tweniy-three  had  undeveloped  ovaries  and 
empty  crops ;  nine  others  had  been  fully  fed,  but  were  otherwise  not 
different;  one  had  a  goodly  remnant  of  blood  food  and  half -grown 
eggs ;  while  three  others,  though  showing  no  blood  remnants,  had  the 
ova  nearly  full-grown  and  very  numerous. 

At  this  time  Mr.  Brehme's  collections  were  under  way,  and  theee 
are  elsewhere  reported  upon. 

October  19th,  Mr.  Brehme  sent  me  two  sods-  from  the  Xewiik 
meadows ;  one  was  taken  from  the  area  near  Hamburg  Place,  where 
so  many  larvae  had  been  found ;  the  other  came  from  the  Bound  Credc 
district,  where,  also,  larvae  had  been  numerous  and  where  the  meadow 
had  since  been  burned  over. 

October  28th,  a  piece,  four  inches  square,  was  cut  from  each  of 
the  sods  at  11  A.  m.  and  placed  in  a  glass  di^,  with  fresh  water. 
Xo  larvae  developed  in  either  during  the  day,  and  next  morning  boft 
were  placed  on  a  radiator,  to  try  the  influence  of  warmth.  No  better 
results  were  obtained  in  this  way,  and  the  effort  was  abandoned. 

November  5th,  what  remained  of  each  sod  was  carefully  washed, 
so  as  to  bring  all  the  surface  mud  into  glass  dishes,  and  this  material 
was  carefully  examined  by  Mr.  Dickerson.  Not  an  egg  or  an  eg^ 
fragment  was  found  in  either  dish. 

October  23d,  between  4  and  6  p.  m.,  Mr.  Dickerson  collected  13 
males  and  119  females  at  the  foot  of  Hamburg  Place,  Newark.  A 
slight  wind  was  blowing  and  the  insects  did  not  rise  readily  until 
dusk,  when  he  saw  them  float  with  the  wind  for  several  yards  before 
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attempting  to  alight.     In  three  only  of  the  females  had  the  eggs 
begun  to  enlarge. 

October  30th,  another  collection  was  made  at  the  same  place  and 
eixteen  nigritulus  and  forty-six  sollicitans  were  obtained.  None  of 
the  latter  had  developed  eggs  and  only  one  had  traces  of  blood  food. 

Poiats  to  ¥•  IaTe«tlcat«d. 

It  will  appear,  from  the  previous  record,  that  much  has  been  learned 
concerning  this  salt  marsh  mosquito,  and  much  yet  remains  to  be 
learned.  The  inability  to  continue  marsh  investigations  late  in  fall 
leaves  it  a  little  uncertain  under  j\ist  what  conditions  the  eggs  winter. 
Nor  do  we  know  what  temperature  will  bring  them  out  in  spring. 
We  know  that  eggs  may  lie  dry  and  maintain  their  vitality  for  months, 
hatching  within  a  few  hours  after  they  become  water-covered;  we  do 
not  know  how  long  they  must  lie  dry  before  they  can  develop  if  water- 
covered.  We  do  not  know  how  many  broods  of  the  species  there  are 
or,  under  favorable  circumstances,  can  occur.  The  only  period  when 
gravid  females  were  at  all  abundant  was  in  early  July;  after  that 
time  not  a  female  was  found  that  had  black  ^gs  within  the  body. 
We  do  not  know  how  many  times  an  individual  may  bite,  nor  whether 
blood  food  of  any  kind  is  in  any  way  essential  to  the  development  of 
the  ovaries.  We  know  that  the  adults  live  for  weeks ;  but  how  long 
they  must  live  before  they  can  reproduce  is  yet  in  doubt  Nor 
do  we  know  certainly  whether  all  the  eggs  are  laid  at  one  time  or 
whether  oviposition  extends  over  any  considerable  period  of  time.  Of 
hundreds  of  females  examined  in  the  pines  and  from  points  remote 
from  the  shore  not  one  had  developing  ovaries  or  fully-formed  ova. 
It  is  scarcely  probable  that  these  examples  are  infertilized,  because 
males  are  always  present  in  abundance  before  any  females  issue.  But 
why  do  they  not  lay  eggs  ?  The  insects  occur  by  the  millions  through- 
out the  South  Jersey  swamps  and  woods ;  but  though  there  i&  water 
in  abundance,  not  a  larva  has  ever  been  found.  Yet  the  species  can 
and  does  develop  in  entirely  fresh  water  along  the  shore. 

The  economic  bearing  of  some  of  these  points  may  not  be  obvious 
at  first  sight;  yet,  if  there  is  a  weak  point  in  the  insect's  life  cycle 
of  which  we  can  take  advantage,  it  will  come  in  connection  with  the 
early  broods,  and  the  start  they  get  in  the  spring,  and  we  must  know 
all  about  that. 
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K«WArk  Mank  laTaatlsatioas. 

Toward  the  end  of  the  season,  when  I  felt  quite  certain  as  to  the 
general  habits  of  the  salt  marsh  mosquito,  I  secured  the  serrices  of 
Mr.  H.  H.  Brehme,  of  Newark,  a  well-known  collector  of  insects  and 
for  years  a  member  of  the  Newark  Entomological  Society.  His 
assignment  was  to  explore  the  salt  meadow  area  lying  inmiediatdy  to 
the  east  of  the  cities  of  Newark  and  Elizabeth,  to  determine  how  mueh 
of  this  land  was  actually  dangerous  as  breeding  ground  for  the  Ctriei 
sollicitans.  From  August  19th  to  October  4th  Mr.  Brehme  was  almost 
daily  in  the  field,  and  during  that  time  explored  most  thorougblj 
the  area  between  the  south  bank  of  the  Passaic  river  and  the  north 
bank  of  the  Rahway  river,  and  from  the  Passaic  river,  Newark  bay 
and  Arthur  Kill  on  the  east  to  the  highland  on  the  west. 

An  area  of  almost  twenty  square  miles  of  the  most  difficult  territory 
was  closely  surveyed  in  this  way,  and  the  breeding  places  wore  fully 
mapped  out  on  separate-sheet  maps  supplied  by  the  State  Geological 
Survey.  A  reduced  copy  of  the  completed  map  is  reproduced  here,  to 
show  graphically  and  at  a  glance  how  really  small  is  the  actual  per- 
centage of  dangerous  marsh.  A  closer  study  will  show  that  many  of 
these  bad  places  lie  along  the  edges  of  the  highland  or  near  to  some 
of  the  small  creeks  that  cross  this  marsh,  forming  natural  diannek, 
into  which  the  wet  marsh  can  be  drained  by  cheap  ditches. 

To  ascertain  what  mosquitoes  were  flying  on  the  meadows  and  iriiat 
species  bred  there,  Mr.  Brehme  collected  adults  as  well  as  larvae,  in 
alcohol,  sending  in  over  200  vials  containing  many  thousands  of 
specimens.  All  of  these  were  carefully  examined  by  me  in  the  labora- 
tory to  verify  the  species  and  to  ascertain  the  conditions  under  which 
the  insects  would  breed.  Quart  jars  of  live  wrigglers  were  sent  in 
two  or  three  times  a  week  from  the  surveyed  areas,  and  hundreds  rf 
adults  were  bred  in  the  laborator}^  It  is  safe  to  say  that  every  specie 
that  can  breed  under  the  marsh  conditions  was  represented. 

A  few  words  as  to  these  marsh  conditions.  Almost  the  entire  ara 
is  subject  to  overflow  at  storm  tides  and  every  part  of  the  mardb  is 
salt.  There  are  a  few  islands  of  highland  noted  on  the  map>  and 
the  actual  eastern  bank  is  rarely  submerged.  All  the  creeks  are  tidil 
and  the  water  is  always  at  least  brackish.  At  the  edge  of  the  high- 
land, springs  and  brooks  of  fresh  water  come  into  the  marsh  and 
freshen  the  creeks  at  low  tide.     After  a  period  of  low,  summer  tides 
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fig.  3. 

Typical  breeding  pools  on  the  Newark  meadows.    The  upper  figure  shows  Mr.  Brehine  in  collecting 
attire.    From  original  photographs. 
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the  water  and  pools  near  the  highlands  is  practically  fresh.  An  east 
wind,  with  a  high  tide,  may  in  twelve  hours  change  the  whole  into  salt 
or  brackish  water.  There  are  large  stretches  of  the  meadow  overgrown 
by  cat-tails,  six  feet  or  more  in  height,  so  densely  as  to  make  it  im- 
possible to  get  through,  and  these  generally  stand  in  from  one  to  six 
inches  of  water;  but  no  mosquito  larvae  have  been  found  in  such  places 
by  Mr.  Johnson,  Mr.  Brehme,  Mr.  Dickerson  or  myself,  and  each  of 
us  have  sought  diligently  and  at  various  seasons. 

High,  level  areas  that  drain  completely  after  every  tide  that  covers 
them  are  safe,  of  course;  and  so  are  those  low  areas  that  are  covered 
at  every  tide,  even  if  by  only  two  or  three  inches  of  water.  Too  many 
natural  enemies  exist  here  to  enable  mosquito  larvae  to  exist. 

But  there  are  areas  of  what  may  be  called  rotten  meadow — ^just 
above  ordinary  high  water — full  of  holes  and  shallow  depressions, 
where  walking  is  unsafe,  and  where,  except  on  grass  tufts,  the  boot 
sinks  from  four  to  six  inches,  leaving  a  hole  that  fills  at  once  with 
water.  Extra  tides  flood  these  places  in  spring  and  leave  consider- 
able water  areas;  some  with  and  some  without  minnows  or  ^Tallies" 
(Fundulus  Sp.).  Wherever  the  fish  occur  no  mosquito  larvae  develop ; 
where  none  are  brought  in  the  pool  soon  swarms  with  larvae,  and  later 
adults  come  in  great  numbers.  Usually  a  droughty  spell  comes  in  early 
summer,  that  dries  up  many  of  the  more  shallow  pools  containing  fish, 
and,  of  course,  kills  them  as  well  as  any  other  aquatic  animals  living 
there.  A  heavy  nain  may  fill  these  pools  before  another  high  tide 
comes  in,  and  there  now  being  no  fish,  the  water  soon  swarms  with 
wrigglers. 

Characteristic  mosquito  areas  and  pools  are  shown  at  Figure  3, 
both  from  the  Newark  meadows. 

Mr.  ^r%kmm*m  R«p«rt« 

Mr.  Brehme's  report  to  me  was  made  partly  by  letter,  partly  in  a 
written  statement  and  partly  in  conferences  had  with  him.  To  keep 
the  whole  in  consecutive  form  and  to  include  the  names  of  the  insects 
taken  and  observed,  his  statements  and  suggestions  are  here  connected 
and  combined.  The  map  (Figure  4)  should  be  consulted  in  connec- 
tion with  this  report. 

August  19th,  the  Great  Island  area  was  visited  under  the  impres- 
sion that  it  was  probably  one  of  the  pest-holes  in  the  marsh,  but  the 
entire  day's  work  yielded  not  even  one  mosquito  larva,  though  adults 
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were  present  in  large  numbers.  During  that  day,  169  small  holes,  7 
larger  ponds  and  11  ditches  were  examined,  and,  while  a  few  smtU 
Hemipterous  insects  and  some  aquatic  larvae  of  Coleoptera  and  Xeo- 
roptera  were  f oimd,  not  a  wriggler  was  seen.  The  meadows  here  are 
low,  are  covered  by  even  ordinary  tides,  and  all  the  water  bodi© 
swarmed  with  "killies.'' 

Only  a  few  adults  were  taken,  and  of  these  two  were  CuJex  cantata 
and  eight  were  C.  sollicitans.  Of  the  latter,  four  had  not  fed  at  all 
and  the  others  had  fed  on  something  other  than  blood ;  in  none  of 
them  were  any  ovaries  developing. 

August  20th,  looked  over  a  large  area  lying  between  Bound  creek, 
the  Pennsylvania  railroad  and  Woodruff  creek.  There  were  not  esa 
many  water  bodies  here  and  some  places  not  within  reach  of  the  ordi- 
nary tides  had  dried  up ;  others  were  very  low,  but  everywhere  theie 
were  "killies.'*    Not  a  larva  was  seen  or  taken  in  this  day^s  work. 

Fourteen  adults  were  sent  in ;  of  these  only  one  had  fed  on  blood- 
and  in  that  one  only  were  the  ovaries  developing. 

August  2l8t,  began  at  Great  island  and  worked  south  to  Elizabedi- 
port  Nothing  was  found  north  of  Woodruff  creek,  though  there  were 
many  pools  to  be  examined.  On  the  south  side  of  Woodruff  creek 
began  to  find  pools  containing  larvae,  out  of  reach  of  tide-water.  The 
samples  of  larvaj  sent  in  proved,  on  study,  to  be  Culex  nigritului, 
which,  up  to  that  time,  had  not  been  known  to  occur  in  this  country. 

Eleven  adult  sollicitans  were  sent  in,  and  of  these  nine  had  the 
alimentary  canal  empty  and  the  ovaries  entirely  undeveloped.  One 
example  had  the  abdomen  distended  by  a  blood  clot;  the  ovaries  un- 
developed. The  remaining  example  had  nothing  in  the  alimentait 
canal,  but  I  counted  forty-nine  half-grown  eggs  in  the  ovaries.  It 
should  be  understood  that  when  adults  are  mentioned,  females  are 
understood  unless  otherwise  stated. 

August  22d,  went  over  the  region  between  Oyster  creek,  Newark 
bay  and  Woodruff  creek,  east  of  the  Central  railroad.  No  larvse  were 
found  until  Woodruff  creek  was  reached,  and  then,  in  pools  on  both 
sides  of  that  creek,  they  were  plentiful.  This  breeding  area  can  be 
very  easily  drained  into  Woodruff  creek  by  short  ditches.  There  are 
some  ditches  here,  but  they  are  partly  filled  and  really  make  good 
breeding  places  for  the  mosquitoes. 

Of  the  larvae  sent  in,  one  vial  contained  a  number  of  less  than  half- 
grown  sollicitans  and  all  the  others  were  nigritulus. 
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August  23d,  explored  the  region  between  Oyster  creek,  Newark  bay 
and  Sloping  creek.  The  meadows  here  slope  and  the  high  tide  covers 
a  lot  of  ground.  But  it  all  drains  clear  at  the  ebb  and  there  are  few 
holes  or  pools.    No  mosquito  larvae  were  found  on  this  day. 

Twenty  adult  sollicitans  were  sent  in,  none  of  which  showed  de- 
veloped ovaries,  and  only  two  of  which  showed  traces  of  food  in  the 
gut 

August  25th,  went  to  ihe  piece  of  ground  lying  between  Woodruff 
creek.  Great  island  and  the  branch  of  the  Central  railroad  leading  to- 
the  Elizabeth  raoe-course.  Along  a  farmer's  road,  from  the  alms- 
house to  Great  island,  are  a  nimiber  of  pools,  in  which  no  larvae  were 
found  except  near  Woodruff  creek.  No  others  were  found  until  near- 
ing  Bound  creek,  where  there  is. a  small  danger  point,  which  can  be 
easily  drained  into  Bound  creek. 

The  larvae  taken  this  day  were  mostly  territans  and  nigritulus;  one 
vial  contained  a  brood  of  very  recent  sollicitans  larvae. 

August  26th,  worked  on  the  south  side  of  Woodruff  creek,  west  of 
the  Central  railroad,  to  the  farmer's  road.  Between  the  railroad  and 
the  road'  is  the  worst  breeding  place  yet  found.  It  is  close  to  the 
upland  and  could  be  easily  filled  from  the  highland  or  drained  into 
the  creek.  The  ground  is  full  of  holes  and  ditches,  but  the  ditches 
are  filled  only  at  extra  high  tides,  and  as  they  do  not  allow  all  the 
water  to  run  off,  they  really  make  the  worst  sort  of  breeding  places. 
Only  a  few  of  the  holes  and  ditches  had  any  fish. 

The  larvae  collected  in  this  area  by  Mr.  Brehme  are  mostly  nigri- 
tvltis,  only  a  few  territans  being  intermingled.  Most  of  the  larvae 
were  full-grown,  or  nearly  so,  and  there  were  many  pupae  as  well. 

A  large  series  of  adults  was  collected  this  day,  including  sollicitans, 
contains,  sylvestris,  nigritulus  and  territans. 

Of  the  sollicitans,  fifty-one  examples  had  no  food  in  the  alimentary 
canal  and  the  ovaries  were  in  nowise  developed;  four  had  fed  on 
blood  of  some  kind,  yet  had  undeveloped  ovaries;  only  one,  showing 
no  food  remnants  in  the  alimentary  canal,  had  nineteen  more  than 
half-grown  ova. 

August  27th  and  28th,  covered  the  ground  west  from  the  farmer's 
road  to  the  Catholic  cemetery,  finding  wrigglers  all  along  the  edge 
of  the  meadow,  in  the  pools  formed  there.  This  entire  area  should 
drain  into  Woodruff  creek. 

August  29th,  completed  the  work  along  the  edge  of  the  meadow 
to  the  Pennsvlvania  railroad  line  at  Waverlv.     Larvae  were  found 
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along  the  edge  of  the  meadow  in  every  pool  and  ditch.  There  is  a 
wide  ditch  running  in  from  Bound  creek  which  can  be  made  of  smia 
in  draining  this  area. 

August  30th,  examined  the  meadow  area  near  the  PennsrlTinij 
railroad,  between  Peddie  Street  canal  and  Wheder's  creek,  finding  no 
wrigglers  anywhere. 

Most  of  the  larvae  brou^t  in  from  this  area  were  nigritulus,  witk 
a  scattering  of  ierritans  intermixed.  In  all,  there  were  twen^-tio 
vials  in  the  series  of  edge  of  meadow  collections ;  in  only  three  of 
these  were  there  short-tube  larvae,  less  than  half -grown,  whidi  wse 
probably  sylvestris. 

Fourteen  bottles  of  living  larvae  were  also  brought  or  sent  into  tk 
laboratory  f  rcwn  the  same  ground,  and  some  adults  were  bred  out  of 
all  of  them.  In  all  cases  the  water  was  at  least  brackish,  and  in  moA 
it  waB  decidedly  salt— even  to  the  taste — ^as  much  so  as  the  bar  itsdi 
The  water  in  each  bottle  was  tested  by  the  tongue  to  make  this  poatitt 

By  far  the  greatest  number  of  adults  bred  were  nigritulus;  tmiim 
coming  in  far  behind,  while  a  few  sollicitatis,  and  about  as  many  ^- 
vestris,  completed  the  series. 

Of  the  adults  collected  c«i  the  meadow  on  the  27th  there  were  i 
few  each  of  sylvestris  and  cantons,  quite  a  number  of  ierritans,  vii 
thirty-nine  specimens  of  sollicitans.  None  of  the  latter  had  4e 
ovaries  at  all  developed  and  only  three  of  them  had  fed,  if  ahsaff 
of  food  remnants  can  be  relied  up(m. 

August  28th,  sixty-five  examples  were  sent  in,  and  of  these,  eigh- 
teen were  nigritulus,  one  was  sylvestris  and  the  remainder  were  irf- 
licitans.  Of  the  latter,  nine  had  more  or  less  obvious  blood  dote  or 
particles  in  the  alimentary  canal,  and  of  these,  six  contained  o?a  ks 
than  half-grown.  One  example,  in  which  the  food  had  been  pret^ 
well  absorbed,  had  the  eggs  more  than  half-grown,  while  one  other. 
in  which  the  abdomen  was  distended  with  eggs,  had  no  food  remnants 
at  all. 

September  1st,  went  by  boat  to  Sloping  creek,  working  inland  from 
it  and  from  the  bay  shore.  Larvae  were  found  in  a  few  places  weu 
up  on  the  meadow,  near  the  creek  banks.  The  land  is  rather  high. 
and  the  wet  area  would  drain  easily  into  Sloping  creek.  Some  wort 
has  been  done  here  by  Senator  Kean,  and  when  the  improvement? 
contemplated  by  him  are  completed  this  breeding  area  will  disappeif- 

Two  vials  of  larvae  were  sent  in,  of  which  one  contained  a  larp 
number  of  nigritulus  only ;  the  other  contained  eleven  nigriinlus,  one 
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territam,  one  sollicitans.  The  adults  were,  nigritulus,  eighty-seven^ 
of  which  fifty-seven  were  males;  sollicitans,  five,  of  which  two  were 
males.  Of  the  three  females,  one  only  had  partaken  of  some  vege- 
^ble  food,  while  in  none  were  the  ovuries  at  all  developed. 

September  2d,  worked  west  from  Oyster  creek  to  Stoflfel  creek,  which 
is  really  only  a  wide  ditch.  On  the  edge  of  this  creek,  near  the  mouth, 
I  found  a  few  pools  with  wrigglers,  but  the  place  is  not  very  bad. 
Most  of  tlie  time  it  is  entirely  dry,  and,  as  it  lies  high,  it  can  be 
eaaily  drained  into  Stoffel  creek. 

Of  the  larvsB  sent  in  all  save  two  were  sollicitans,  and  some  of  these 
were  very  small,  indicating  a  recent  extension  of  the  pools.  The  odd 
larvae  were  territans. 

Of  the  adults  sent  in  eighty-eight  were  nigritulus,  and  of  these 
fifty-two  were  males.  There  were  five  sollicitans,  of  which  two  had 
remnants  of  blood  food,  one  of  the  latter  having  the  abdomen  dis- 
tended with  ova  that  were  more  than  half -grown.  The  interesting 
feature  in  the  adult  sendings  from  this  region  is  the  predominance 
of  Culex  nigritulus,  which  finds  in  the  pools  on  the  high  meadows 
and  at  the  borders  of  the  upland  the  conditions  most  suited  to  it. 
As  the  adult  of  nigritulus  very  closely  resembles  that  of  pungens,  it 
is  more  than  probable  that  some  of  them  may,  if  they  get  into  the 
town,  be  counted  in  with  the  common  species.  There  were  also  three 
specimens  of  Anopheles  maculipennis, 

September  3d,  looked  over  the  stretch  along  Peddie  Street  canal 
and  along  Dead  creek,  working  towards  the  upland.  A  breeding  area 
was  found  just  at  the  jimction  of  the  creek  and  canal,  which  can  be 
very  completely  drained  into  Dead  creek  by  just  cutting  through  the 
bank. 

In  the  two  vials  of  larvae  sent  in  all  were  Culex  nigritulus.  Among 
the  adults  there  were  two  male  and  five  female  sollicitans,  only 
one  of  which  had  fed  and  none  that  had  the  ovaries  at  all  developed. 
Culex  nigritulus  was  represented  by  twenty  males  and  forty  females,, 
while  Anopheles  maculipennis  turned  out  fifteen  males  and  forty-three 
females.  The  occurrence  of  Anopheles  nmculipennis  in  such  numbers 
and  in  both  sexes  points  to  a  local  breeding  place.  Mr.  Brehme's  in- 
structions did  not  include  search  for  Anopheles  larvae,  and  the  habits 
of  that  genus  differ  suflSciently  from  those  of  Culex  to  make  the  former 
easily  overlooked  when  the  latter  only  was  in  view.  The  occurrence 
was  not  unexpected,  however,  because  larvae  were  found  on  this  meadow 
area  last  year  (1901)  by  Mr.  Dickerson. 
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September  4th,  followed  the  canal  to  Pierson's  creek  and  beyond  it 
to  the  Central  railroad,  and  covered  the  territor}-  northward  to  the 
Lehigh  Valley  railroad.  Larvae  were  found  only  along  Pierson's  creek, 
toward  Maple  island  and  just  southeast  of  the  railroad  crossing.  These 
areas  can  be  drained  into  Pierson's  creek  in  one  case  and  into  the 
Ijehigh  Valley  railroad  ditch  in  the  other. 

All  the  larvae  sent  in  were  solKcUans  and  most  of  them  were  yctt 
small.  Only  one  pupa  occurred,  and  it  could  not  be  determined  wbai 
species  that  represented.  The  collection  of  adults  consisted,  primarilj. 
of  Culex  nigriiulus,  115  males  and  forty  females.  Next  came  iiio- 
pheles  maculipermis,  twenty-four  males  and  ten  females ;  and  lastly, 
only  four  Culex  sollicitans,  none  of  which  had  either  fed  or  b^un  to 
develop  ova. 

September  5th,. covered  the  ground  between  Bound  creek,  Mapk 
creek,  Newark  bay  and  the  Central  railroad.  In  this  area  breeding 
pools  are  numerous  and  larvae  plentiful.  There  are  a  number  of  ditcher 
through  this  place,  but  they  are  not  properly  placed,  not  deep  enough 
and  do  not  drain  the  water.  The  land  is  too  high  for  ordinary  tides, 
and  there  are  no  fish  even  in  the  ditches.  Relief  here  would  be  b 
deeper  ditches  into  Bound  and  Maple  creeks. 

Five  vials  of  larvae,  containing  about  150  specimens,  were  e«it  in. 
and  all  were  sollicitans.  They  ranged  in  size  from  very  small  to 
nearly  full-grown.  The  adults  sent  in  were  Culex  nigritulus,  tai 
males  and  thirty-one  females ;  Anopheles  maoulipennis,  six  male^  and 
twenty  females ;  Culex  sollicitans,  two  females,  neiiiier  of  which  had 
either  food  remnants  or  developed  ova. 

September  6th,  on  the  night  from  the  5th  to  the  6th  there  was  an 
extra  high  tide  that  flooded  the  meadows  and  left  pools  all  oyer  the 
covered  area  in  every  depression  that  could  not  drain  oflE  readily.  It 
was  the  water-supply  for  which  millions  of  eggs  on  the  meadow  had 
been  waiting! 

On  that  day  covered  the  area  between  Maple  creek,  Peddie  Street 
canal  and  the  Central  railroad.  Wrigglers  were  found  in  pods  along 
a  ditch  filled  with  ^Tcillies  ;*'  but  unfortunately  there  was  no  connee- 
tion  between  the  ditch  and  the  breeding  pools. 

Four  vials  of  larvae  were  received,  all  of  them  sollicitans  and  manv 
of  them  not  twenty-four  hours  old.  Of  the  adults  there  were  C«^J 
nigritulus,  eleven  males  and  forty-eight  females;  Anopheles  maculi- 
pennisy  twenty-two  females ;  Culex  sollicitans,  five  females,  none  of 
which  had  obvious  ova,  while  two  had  fed  on  blood. 
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September  8th,  worked  on  a  piece  of  land  lying  between  the  Pas- 
saic river,  the  Central  railroad,  Hamburg  Place  and  the  Newark  and 
Xew  York  railroad-  This  was  the  worst  place  thus  far  discovered, 
and  wrigglers  were  there  in  millions.  The  area  is  a  piece  of  what  I 
have  called  rotten  marsh  and  ideal  for  mosquito  multiplication. 

Eight  vials  of  larvse  were  sent  in,  containing  in  the  aggregate  630 
specimens,  all  of  them  sollicitans.  With  few  exceptions,  these  speci- 
mens were  less  than  half-grown. 

September  9th  was  an  imfit  day  and  brought  to  head  another  ex- 
periment begun  on  the  1st,  when  Mr.  Brehme  allowed  one  dozen 
Culex  sollicitans  to  gorge  upon  his  blood,  capturing  each  individual 
in  a  separate  vial  and  afterward  turning  them  loose  in  large  jars  at 
his  home.  On  the  8th  all  were  dead,  and  on  the  9th  were  bottled  and 
sent  to  me.  Three  had  fallen  into  the  water  dish  in  the  prison  jars 
and  were  not  sent.  Of  the  remainder,  six  did  not  show  any  blood 
remnants  in  the  alimentary  canal,  and  in  none  had  the  ova  begun  to 
increase  in  size.  The  other  three  were  equally  devoid  of  food  rem- 
nants, but  in  two  the  ova  were  more  than  half-grown,  and  in  the 
third  the  eggs  were  full-grown  and  getting  into  the  transparent  gray 
stage. 

The  experiment  did  not  result  quite  as  I  had  hoped,  but  showed 
at  least  that  in  a  period  of  seven  days  a  full  blood-meal  can  be  com- 
pletely digested  and  excreted. 

September  10th,  continued  the  exploration  of  the  area  entered  on 
the  8th,  and  toward  the  mainland  it  grew  ever  worse,  the  pools  being 
simply  black  with  larvae.  Mr.  Brehme  said  he  had  never  seen  larvae 
so  abundant  before — in  a  dip  with  his  little  coflfee-strainer,  he  obtained 
twenty  to  twenty-five  each  time — with  his  net  he  could  get  a  pint  of 
larvae  at  a  single  stroke.  Another  point  noted  was  that,  while  larvae 
were  ver}^  plentiful,  adults  were  rare  and  not  at  all  troublesome.  A 
ditch,  with  a  strong  flow  of  water,  runs  within  fifty  feet  of  the  worst 
at  this  area. 

Ten  vials  of  >iTigglers  were  sent  in,  all  of  them  sollicitans,  few  of 
them  much  more  than  half -grown  and  aggregating  a  little  over  1,000 
specimens. 

It  was  at  this  time,  when  the  uniform  size  of  the  larvae  from  so 
large  an  area  attracted  attention,  that  I  began  to  inquire  what  had 
happened  a  few  days  ago  and  learned  of  the  heavy  tide  of  the  5th  inst. 

September  11th,  found  conditions  south  of  Hamburg  Place  not 
quite  so  bad  as  on  the  north,  but  yet  with  numerous  areas  of  the 
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same  general  character.  After  determinating  this  point  went  to 
Piereon's  creek,  about  a  mile  to  the  south,  to  see  if  there  were  lame 
in  the  pools  filled  by  the  tide  on  the  5th.  There  were  wrigglers  there, 
but  also  ^Tcillies,"  and  very  few  were  collected.  These  were  separately 
tubed  and  turned  out — solliciians,  ten,  mostly  small ;  nigritultu,  six, 
mostly  large. 

The  larvffi  collected  on  the  llih  were  in  fourteen  vials  and  s^ggre^ 
gated  1,277  specimens,  of  which  two  were  separated  as  probable  ay J- 
vestris,  and  all  the  others  were  solKdtans.  Adults  were  reported  as 
rare  at  this  time,  and  the  captures  for  the  10th  and  11th  numfased 
only  fifty-three,  of  which  six  were  nigrUulus.  Of  sollicitans,  there 
were  twenty-one  males  and  twenty-six  females,  and  of  the  f^naleSr 
seven  had  the  ovaries  entirely  undeveloped.  In  fifteen  the  ^gs  wee 
less  than  half-grown  and  no  food  remnants  could  be  found;  in  one 
specimen,  in  which  the  ovarian  development  was  about  the  saaie, 
there  was  an  appearance  of  vegetable  food,  and  in  two  others,  where 
the  eggs  were  much  less  than  half-grown,  traces  of  blood  were  obvicras. 
One  other  example  had  eighty-nine  just  countable  eggs  and  no  ap- 
pearance of  recent  food. 

September  12th,  continued  the  exploration  south  of  Hamburg  Place 
to  the  bay  and  wrigglers  were  found  in  every  pool.  Eight  vials  were 
brought  in,  all  sollicitans,  but  now  beginning  to  pupate;  in  all,  436 
specimens,  of  which  twelve  were  pupae.  Adults  were  all  sollicUan^ 
forty-three  males  and  sixteen  females.  Of  the  latter,  eleven  had  not 
fed,  nor  had  ovarian  development  begun ;  in  four  the  eggs  had  b^im 
to  grow,  but  no  food  was  found;  in  one  example,  in  which  the  ora 
were  half -grown,  remnants  of  blood  food  were  identified. 

September  13th,  Mr.  Brehme  collected  and  brought  to  Xew  Bruns- 
wick some  jars  of  living  wrigglers  from  the  Hamburg  Place  area. 
He  reported  that  the  larvae  were  now  full-grown  and  that  the  change 
to  pupal  form  was  becoming  general ;  a  statement  borne  out  by  his 
specimens.  He  added,  also,  that  the  breeding  pools  were  becoming 
smaller  and,  unless  refilled,  could  not  last  many  more  days. 

I  was  not  quite  satisfied,  after  discussing  the  matter  with  Mr. 
Brehme,  that  the  area  first  examined  in  August  was  always  &o  free 
as  he  had  found  it  at  that  time;  so,  as  there  had  been  a  high  ti^ 
and  two  heavy  rains  of  late,  he  went  again  over  the  region  between 
Woodruff  creek.  Oyster  creek,  Newark  bay  and  the  Central  railroad. 
The  meadows  were  very  dry,  even  after  the  heavy  rain  on  SaturdiT 
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(13th),  and  very  few  pools  were  found.  The  first  larvae  were  found 
near  Wood  creek,  in  one  of  a  series  of  pools,  and  this  was  the  only 
one  that  had  no  fish.  No  more  wrigglers  were  seen  until  another  pool 
area  was  found,  near  Oyster  creek.  Here  a  pool,  7x3  feet,  was  filled 
with  them,  but  they  had  only  about  three-fourths  to  one  inch  of  water 
and  mud,  which  would  be  entirely  dry  in  twenty-four  hours,  long 
before  the  larvae  could  possibly  reach  the  pupal  stage.  Similar  con- 
ditions were  found  in  a  number  of  other  pools.  The  pool  first  found 
is  only  about  twenty  feet  away  from  a  tide  ditch  containing  fish,  and 
fish  were  in  pools  100  feet  away.  Mr.  Brehme's  conclusion  is  that  this 
place  cannot  become  bad  in  an  ordinarily  dry  season  because  all  the 
larger,  more  permanent  pools  are  connected  by  little  channels  with 
main  ditches  and  always  contain  fish. 

All  the  larvae  sent  in  were  sollicitans.  Of  the  adults  there  were- 
twenty-one  male  and  twenty-one  female  Culex  nigritulus;  tweve  fe- 
male Anopheles  maculipennis,  and  a  few  Culex  sollicitans,  which,  by 
accident,  were  not  counted  or  examined. 

September  16th,  I  visited  the  Hamburg  Place  area  with  Mr.  Brehme,. 
and  found  the  pools  fast  disappearing,  while  pupae  rather  than  larvae^ 
were  the  rule.  On  the  11th  and  12th  Mr.  Brehme  had  noted  the  rarity 
of  adults;  on  the  16th  they  simply  swarmed  and  made  continuous 
fanning  necessary  to  keep  them  off.  The  number  was  constantly  in- 
creasing, and  males  as  well  as  females  were  present  in  great  quantity. 
It  would  be  diflBcult  to  estimate  the  number  of  specimens  bred  out  of 
this  Hamburg  Place  area,  and  I  doubt  whether  it  can  be  done  in 
terms  of  less  than  eight  or  even  nine  figures. 

This  case,  however,  illustrates  the  occurrence  of  a  typical  swarm. 
The  period  preceding  September  5th  had  been  dry  and  hot,  and  the 
meadow  was  dry,  the  adult  mosquitoes  few  in  number  and  dying  off 
as  their  eggs  were  laid. 

The  very  high  tide  of  the  5th  brought  in  the  necessary  water, 
soaked  the  marsh  and  left  many  pool  areas  without  fish,  in  which 
eggs  at  once  hatched  and  larvae  were  already  present  on  the  6th. 
Pupation  began  on  the  12th  and  13th,  and  by  the  16h  the  great  bulk 
was  in  the  adult  condition.  Until  this  tide  came  the  meadow  wa* 
safe^  and  had  there  been  any  provision  for  even  slow  drainage^  it 
would  have  remained  so.  The  occurrence  of  two  days  of  heavy  rain 
probably  prolonged  the  life  of  many  pools  suflSciently  to  enable  them 
to  mature  thdr  crop  of  larvae. 
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In  ihe  afternoon  Mr.  Brehme  made  a  preliminary  exploration  al(mg 
the  north  bank  of  the  Elizabeth  river,  near  its  mouth.  He  found 
there  conditions  as  bad  or  worse  than  those  on  the  Hamburg  Pita 
area.  The  character  of  the  meadow  is  the  same  and  the  stage  of 
development  was  also  the  same.  Quite  evidently,  the  same  tide  tki 
supplied  Newark  was  equally  good  to  Elizabeth.  Mr.  Brehme  speaks 
of  adults  by  the  million,  and  determined  at  onee  that  to  the  mm 
1^'Iizabeth  had  a  much  greater  source  of  danger  than  to  the  east. 

I  wrote  a  brief  note  of  this  occurrence  to  Dr.  Robinson,  at  Elizabeth 
and  predicted  that  the  next  south  wind  would  fill  the  city  with  salt 
marsh  mosquitoes.    It  was  a  safe  prediction,  and  was  promptly  verifiei 

Of  the  few  larvae  taken  all  save  tliree  were  sollidtans;  the  thm 
oddities  proved  nigritulus.  The  adults  were  two  male  and  five  femik 
nigritulus;  eleven  male  and  nineteen  female  sollidtans.  Of  the  latter 
ilf teen  liad  undeveloped  ovaries  and  no  food  remnants ;  one  had  a  blood 
clot  tilling,  but  no  developing  ova ;  two  had  developing  ova,  withcwt 
obvious  food  remnants,  and  one  had  the  eggs  half-grown,  with  rm- 
nants  of  blood  food  in  the  alimentary  canal. 

September  17th,  worked  along  the  Passaic  river,  between  the  plaik 
road  and  the  Newark  and  New  York  railroad.  This  place  is  vdl 
drained  and  wrigglers  were  found  in  only  one  pool,  which  was  fast 
drying  up.  Worked,  also,  along  the  south  side  of  the  railroad,  vhae 
nothing  but  cat-tails  grow,  and  went  through  the  whole  place,  p^ 
to  see  if  mosquitoes  do  breed  in  such  places,  but  found  not  even  a  agn 
of  a  wriggler. 

Only  two  sollidtans  and  two  nigritulus  larvae  were  sent  in,  but  there 
were  about  thirty  pupae  and  pupa  shells,  probably  sollidtans.  Of  tie 
adults  one  male  and  eight  females  were  nigritulus;  thirteen  males  and 
seventeen  females  were  sollidtans.  Of  the  female  sollidtans  nine  hac 
neither  eggs  nor  food  remnants  apparent;  two  had  blood  food,  butu' 
developing  ova ;  three  had  the  ovaries  increased  in  size,  but  were  with- 
out food;  two  had  remnants  of  blood  food  and  ova  two-thirds-growi: 
one,  in  which  the  alimentary  canal  was  clear,  had  the  eggs  full-grows, 
the  shell  becoming  gray,  translucent. 

September  18th,  finished  up  the  north  end  of  the  Newark  meadow, 
north  of  the  plank  road,  and  found  it  safe  and  well-drained.  Tter» 
was  only  one  small  pool  that  fills  at  extra  high  tide,  and  this  had  i 
few  wrigglers. 

In  the  afternoon  revisited  the  territory  explored  September  5th.fi? 
see  if  it  was  as  bad  as  it  was  then;  found  that  it  was,  and  that  all  tk 
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pools  were  full  of  larva?.  This  is  a  continuous  breeding  area,  and  the 
meadow  is  comparatively  low  and  wet. 

Of  the  larvae  sent  in — the  vial  from  the  north  meadow  area — one 
was  sollicitans  and  five  were  nigritulus.  The  aftemoon^s  collecting 
was  all  sollicitanSj  consisting  of  112  larva*  and  fifty-one  pupae.  The 
adults  were  Anopheles  maculipennis,  three  males;  Culex  nigritulus, 
two  males  and  three  females;  Culex  sollicitans,  sixteen  males  and 
twenty-four  females.  Of  the  female  sollicitans  sixteen  showed  neither 
food  nor  develo|)od  ova;  four  had  eggs  varying  from  half  to  nearly 
full-grown,  without  food  remnants;  one  had  a  blood-distended  ab- 
domen, containing  no  developed  eggs,  and  three  had  remnants  of 
blood  food,  with  eggs  half-grown  or  more. 

September  19th,  worked  along  the  north  side  of  the  Elizabeth  river, 
west  of  the  New  York  and  Long  Branch  railroad,  and  found  two 
rather  bad  breeding  areas,  but  not  so  bad  as  those  at  the  mouth  of 
the  river.  This  area  can  be  very  easily  drained  into  the  Elizabeth 
river. 

All  the  larvae  and  pupae,  217  in  number,  were  sollicitans.  The 
adults — thirteen  males  and  nineteen  females — were  also  sollicitans. 
Of  the  females  twelve  had  neither  food  nor  developing  ova;  two  had 
developing  ova,  without  food  remnants,  and  five  had  eggs  half-grown 
or  more,  w^ith  remnants  of  blood  food. 

September  20th,  explored  the  territory  lying  on  the  south  side  of 
the  Elizabeth  river  and  east  of  the  New  York  and  Long  Branch  rail- 
road. This  is  not  so  bad  as  the  north  side  of  the  river,  but  many 
pool^  were  found  in  which  wrigglers  occurred  in  great  quantity.  The 
whole  of  this  area  drains  naturally  towards  the  Elizabeth  river. 

Of  the  larvae  sent  in  thirty-two  were  sollicitans  and  five  were  nigri- 
tulus. Of  the  adults  one  male  and  two  females  were  nigritulus 
and  eleven  females  were  sollicitans.  The  latter,  to  all  appearances, 
had  neither  tod  nor  had  they  developed  ovaries. 

September  21st  was  Sunday,  and  Mr.  Brehme  went  fishing  instead 
t>f  hunting;  but  he  combined  business  with  pleasure,  and  made  one 
W  the  most  important  observations  of  his  season.  I  give  it  nearly  as 
be  states  it :  "I  was  down  the  Bound  creek  yesterday,  fishing  for  tom- 
When  I  went  down  along  Maple  creek  at  6  a.  m.  I  saw  a  pool 
lat  was  filled  with  wrigglers.  I  notic^  that  we  had  one  of  the 
ighest  tides  that  I  have  seen  since  1895,  so  I  thought,  while  fishing, 
lat  it  would  be  a  good  idea  to  make  a  search  over  the  meadows  and 
if  any  Tallies'  were  thrown  in  on  the  highest  points  between  Maple 


Digiti 


zed  by  Google 


648  NEW  JERSEY  AGRICULTURAL  COLLEGE 

and  Bound  creeks.  After  I  got  through  fishing,  when  the  tide  had 
run  out  five  hours  and  the  fish  did  not  bite  any  more,  I  took  a  look  at 
the  places.  To  my  surprise,  I  found  the  places  that  were  nearly  dij 
this  morning  filled  with  water  and  hundreds  of  Allies'  in  the  pools. 
I  looked  closely,  to  find  the  wrigglers  which  I  had  seen  only  im» 
hours  before,  but  did  not  find  even  one.  In  the  one  pool  where  I  had 
seen  so  many  there  were  at  least  200  'killies.'  So,  draining  this  place 
just  a  little  would  certainly  do  away  with  the  mosquito  breeding." 

September  22d,  worked  along  the  south  side  of  the  Elizabeth  river, 
west  of  the  New  York  and  Long  Branch  railroad.  It  is  certainly  a 
bad  spot,  and  quite  a  number  of  pools  containing  wrigglers  was  found. 
But  the  water  was  again  unusually  high,  and  the  meadows  were  so 
deeply  covered  that  progress  was  slow  and  many  points  could  not  be 
reached  at  all. 

Of  the  larvae  sent  in  two  vials  contained  sollicitans  only;  the  third 
contained  twenty-one  sollicitans  and  five  nigritulus;  the  fourth  hsH 
twelve  examples  of  a  species  very  like  sollicitans,  but  which  I  recog- 
nized as  distinct.  I^ater,  I  bred  from  this  larva  an  adult^  that  «? 
determined  as  sylvestris,  and  so  the  species  will  be  referred  to  here 
There  was  also  a  larva  of  Anopheles  maculipennis  in  this  fourth  bottle. 
The  adults  taken  were  nigritulus,  three  males  and  two  females;  sollici- 
tans, ten  males  and  sixteen  females.  Of  the  female  sollicitans  eleren 
had  not  fed  recently  and  the  ovaries  were  undevloped ;  in  one  the  ots 
had  just  begun  to  enlarge,  though  no  food  remnants  were  found,  and 
in  four  there  were  half-grown  ova  and  remnants  of  blood  food 

September  23d,  went  along  the  south  side  of  the  Elizabeth  river, 
from  Arthur  Kill  west  to  the  place  reached  on  the  20th.  This  is 
another  bad  spot,  and  wrigglers  were  found  everywhere,  in  every  poc*^ 
even  though  it  was  very  high  water.  During  the  day,  though  tk 
meadow  was  everywhere  covered  by  recent  tide  pools,  very  few  "lilfe'* 
were  seen.  Drainage  of  this  area  can  be  made  to  the  Kill  and  to  ik  , 
river. 

Three  vials  of  larvae  sent  in,  and,  with  one  exception,  all  tq^ 
sylvestris;  there  was  one  nigritulus.  Of  the  few  adults  taken  three 
males  and  three  females  were  nigritulus;  eight  females  were  ioUid- 
tans.  None  of  the  latter  had  the  ovaries  at  all  developed,  tlKWp 
three  had  the  abdomen  distended  by  blood  clots. 

September  24th,  worked  along  the  west  end  of  the  Elizabeth  n^ri 
as  far  as  meadow  land  is  found.  This  area  is  not  so  wet  as  farth-- 
down,  though  there  are  many  pools  that  seem  just  about  right  i^ 
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wrigglers.  Yet  there  are  not  so  many  there,  and  the  place  is  not 
near  so  bad  as  down  stream.  And  this  completes  the  survey  of  the 
area  at  the  mouth  of  the  Elizabeth  river. 

Three  vials  of  larvae  were  sent  in,  and  all  save  three  were  sylvestris. 
Of  the  three,  two  were  nigriiulus  and  one  was  sollicitans.  Of  the 
adults,  four  males  and  two  females  were  nigritulus;  twelve  males  and 
tliirteen  females  were  sollicitans.  The  female  sollicitans  showed 
neither  food  remnants  nor  developing  ovaries- 
September  26th  was  a  very  rainy  day,  and  Mr.  Brehme  gave  it  up 
at  1  p.  M.,  when  thoroughly  soaked.  The  time  was  put  in  near  Morse's 
creek,  about  one  mile  south  of  the  Elizabeth  river.  There  were  nu- 
merous pools  here  filled  with  very  small  wrigglers,  only  two  or  three 
clays  old,  and,  while  the  day  was  not  favorable  for  close  observation, 
enough  was  seen  to  show  that  this  area  is  ideal  for  mosquitoes.  There 
are  a  number  of  large  ditches  through  it,  and  into  these  and  the  creek 
the  land  could  be  readily  drained. 

Four  vials  of  larvae  were  sent  in,  each  taken  from  one  pool  and 
showing  quite  a  variety.  No.  156  had  sollicitans,  twenty-nine;  terri- 
tans,  three;  nigritulus,  nine;  sylvestris,  seven.  No.  157  had  sylves- 
tris, seventeen;  nigritulus,  one;  sollicitans,  three.  No.  158  had  sol- 
licitans, thirty-three  (all  small).  No.  159  had  sylvestris  only.  Of 
the  adults,  one  was  Anopheles  maculipennis,  male;  there  were  one 
male  and  two  female  Culex  nigritulus;  fourteen  male  and  twelve  fe- 
male sollicitans.  Only  one  female  sollicitans  showed  developing  ova, 
and  this  was  also  the  only  specimen  in  which  food  remnants  were 
found. 

September  26th  was  too  stormy  for  even  Mr.  Brehme  to  venture 
out,  and  on  the  27th  he  covered  a  thertofore  imexplored  part  of  the 
N<*wark  meadow,  between  Peddle  Street  canal  and  Bound  creek,  east 
of  the  Pennsylvania  railroad.  No  breeding  places  were  found  in  the 
accessible  parts  of  this  area ;  but  recent  high  tides  and  heavy  rainfall 
had  flooded  everything  and  a  large  portion  of  the  meadow  was  cov- 
ered by  from  four  to  six  inches  of  water. 

September  29th,  covered  the  territory  on  the  west  side  of  the  New 
York  and  Long  Branch  railroad,  on  both  sides  of  Morse's  creek,  down 
as  far  as  Morse's  Mills.  The  pools  found  during  the  morning  all 
had  ^Tcillies,''  and  no  wrigglers  were  found ;  but  after  midday,  working 
ing  in  toward  the  highlands  they  were  found  in  numbers.  Working 
along  the  meadows,  found  wrigglers,  large  and  small,  in  great  num- 
bers, and  at  least  three  kinds.    At  least  95  per  cent,  of  the  layvae  are 
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Muall  and  they  are  scattered  everywhere  and  everything  is  covered 
with  water.  \Vhen  the  water  gets  down  to  its  normal  condition  tkre 
will  be  wrigglers  by  the  million,  and  this  will  be  the  largest  broed 
of  the  season. 

Seven  vials  were  sent  in,  containing  over  200  lanae.  Of  ttea. 
four  were  Anopheles  maculipennis,  two  were  Culex  territms,  four- 
teen were  ('.  nxgritulus  and  all  tlie  rest  were  solliciians,  mo^tljaiall 
or  very  small. 

Evidently  the  high  water  and  heavy  storms  of  the  preceding  wett 
Irad  caused  the  hatching  of  all  the  eggs  then  on  the  meadow.  Adnlte 
of  the  preceding  brood  were  yet  present  "by  the  million"  and  It"^ 
examples  were  sent  in.  Of  these,  four  were  nigriiulm  and  all  tfe 
rest  sollicxtans ;  forty-nine  males  and  fifty-five  females.  Of  the  In- 
ter, thirty  had  neither  food  remnants  nor  developing  ovaries;  eight 
had  recently  fed  upon  blood,  and  the  ovaries  were  beginning  to  it 
velop ;  eight  others  had  remnants  of  blood  food  only,  and  the  on 
were  half  or  more  develajKid.  In  seven  examples,  the  eggs  were  nearly 
or  quite  full-grown,  but  yet  white,  and  in  three  of  these  remnanu 
of  blood  food  were  foiand. 

September  .SOth,  a  large  area  was  covered  extending  between  Ar- 
thur Kill  and  the  Xew  York  and  Long  Branch  railroad,  from  MorseV 
creek  to  a  crei»k  not  named  on  the  map,  and  west  of  the  railroad  lo 
the  upland.  In  the  entire  area  east  of  the  railroad  only  two  anall 
breeding  pools  were  found,  and  these  can  be  easily  filled  from  the 
highland  right  there.  West  of  the  railroad  larvsB  were  again  found 
at  the  edge  of  the  upland. 

On  the  return,  a  lot  of  living  larvae  were  collected  on  the  area  cov- 
ered September  23d,  and  these  were  sent  to  me  that  I  might  secure 
adults  of  the  sylvestris  breeding  there.  Mr.  Brehme  notes  that  the 
larvaj  were  much  reduced  in  number  and  that  the  high  tides  since 
his  previous  exploration  had  thrown  at  least  lOD  per  cent  more 
••killies"  into  the  pools. 

Five  vials  of  larvBB  were  sent  in,  containing  147  specimen?.  Of 
tlu^se,  three  were  terriians,  six  nigritulus,  and  all  the  others  soU\Or 
tans.  Of  the  adults  all  were  sollicitans;  forty-four  males  and  thirty- 
nine  females.  Of  the  females,  twenty-eight  had  neither  food  no^d^ 
veloped  ova,  nine  had  food  remnants,  with  eggs  half-grown  or  les^ 
and  two  had  the  eggs  fully  developed,  beginning  to  turn  gray,  aM 
no  trace  of  food  remnants. 

October  1st  it  was  raining,  but  Mr.  Brehme  worked  on  the  souo 
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side  of  the  unnamed  creek,  both  east  and  west  of  the  railroad.  East 
of  the  railroad  nothing  was  found,  nor  was  any  breeding  place  dis- 
covered on  the  west  side  until  the  edge  of  the  highland  was  reached. 
This  territory  has  been  ditched  at  some  time,  and  the  breeding  places 
that  remain  can  be  easily  drained  into  these  ditches  or  into  the  large 
creek. 

Six  vials  of  larvae  were  sent  in,  aggregating  147  specimens.  Of 
these,  twenty  were  territans,  twelve  were  nigritulus,  and  the  re- 
mainder were  sollicitans,  many  of  them  small  and  with  possibly  some 
sylvestris  intermixed.  Of  the  adults,  fourteen  males  and  ten  females 
were  nigritulus;  twenty  males  and  sixteen  females  were  sollicitoAis. 
Of  the  latter,  eleven  females  had  not  fed,  to  all  appearance,  and  the 
ovaries  were  undeveloped.  Five  had  fed,  but  in  only  one  example 
had  the  eggs  begun  to  enlarge. 

October  2d,  covered  the  territory  between  the  Sound  Shore  railroad 
and  Tremley.  In  the  low  meadows  no  wrigglers  were  found;  but 
along  the  highland  there  were  plenty  of  them.  This  area  has  two 
creeks,  the  Arthur  Kill  and  several  ditches  to  carry  off  the  breeding 
pools. 

Eight  vials  of  larvae  were  sent  in,  aggregating  204  specimens.  Of 
these,  five  were  territans,  seventy-three  were  sollicitans  and  the  re- 
mainder were  sylvestris.  Of  the  adults,  five  males  and  fourteen  fe- 
males were  nigritulus  and  twenty-two,  all  females,  were  sollicitans. 
The  latter  were  not  examined  as  to  food  or  ovarian  development. 

October  3d,  finished  the  lower  corner  of  the  meadow  about  Tremley, 
to  the  Rahway  river.  One  little  bretnling  area  was  found  on  the 
Sound  Shore  railroad,  and  the  usual  areas  along  the  highland.  This 
portion  of  the  meadow  drains  into  the  Kill  or  into  the  Rahway  river. 

Eight  vials  of  larvae  were  sent  in,  aggregating  297  specimens.  Of 
these,  one  was  territans,  one  was  nigritulus,  eleven  were  sollicitans 
and  all  the  remainder  were  sylvestris.  The  sollicitans  and  nigritulus 
were  taken  near  the  Sound  Shore  railroad,  and  all  the  others  along 
the  highland. 

October  4th,  collections  were  made  along  the  Elizabeth  river,  and 
a  lot  of  living  material  was  secured  for  me.  Two  vials  of  larvae  were 
collected  in  alcohol,  and  all  of  these  were  sylvestris.  The  living  mate- 
rial, however,  bred  out  sollicitans,  sylvestris  and  nigritulus,  the  former 
being  in  the  minority,  with  eighteen  adults  as  against  sixty-three  of 
the  others. 

Besides  the  living  material  actually  mentioned,  Mr.  Brehme  sent 
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in  other  bottles  from  time  to  time.  Mr.  Didcerson  came  daily  fwm 
Newark  to  New  Brunswick,  and  Mr.  Brehme  met  him  at  the  railroid 
station  with  such  material  as  was  to  be  brought  on.  I  was  thus  in  oon- 
stant  communication  with  Mr.  Brehme,  and  as  soon  as  I  noted  m 
unusual  form  of  larva  in  the  alcoholic  material  could  secure  a  lot  of 
living  specimens  from  the  same  area.  Mr.  Brehme  also  gathered  ii 
some  of  the  natural  enemies  living  in  the  same  pools  with  the  wrif- 
glers,  Imt  as  any  close  collecting  would  have  consumed  too  much  timt 
very  Mttle  stress  was  placed  on  this  point. 

The  survey  was  intended  primarily  to  locate  breeding  places  od 
to  ascertain  just  how  much  of  a  task  is  really  before  us  in  our  effort 
to  clear  the  ground.  I  believe  that  the  result  is  decidedly  enconng- 
ing  and  shows  that  the  burden  will  not  be  nearly  so  great  as  was  be 
lieved.  Several  scientific  questions  were  left  unsettled  because  of  tie 
impossibility  of  continuing  the  work  after  October  4th,  but  this  does 
not  impair  the  practical  result  obtained. 

One  further  word  regarding  the  collections :  It  would  have  been 
possible,  of  course,  to  secure  much  greater  numbers  of  larvae  in  ead 
case,  but  Mr.  Brehme  was  instructed  to  merely  sample  characteristk 
pools  in  each  breeding  area,  that  the  dominant  species  in  each  locality 
miglit  be  indicated;  and  so,  in  the  collection  of  adults,  only  enoup 
wvrv  tiiken  to  show  what  species  were  flying. 

A  very  important  outcome  of  the.  survey  is  the  fact  that  Anophdt^ 
marulipcnnis  occurs  on  these  marshes  in  considerable  numbers  ad 
brtvds  there.  This  is  the  species  of  which  it  has  been  definitely  proved 
that  it  is  a  transmitter  of  malarial  fevers,  and  any  large  establidi- 
nients  built  on  this  area  before  it  is  drained  would  almost  certainlT 
introduce  malaria  in  an  unpleasantly  epidemic  form. 

Ellnbetk  City  CoUectioas. 

At  my  request,  Mr.  Otto  Buchholz,  living  on  Adams  avenue,  Eliza- 
beth, collected  for  me  at  intervals  of  about  five  days,  from  June  20th 
to  October  19th,  samples  of  the  mosquitoes  occurring  in  and  aboot 
his  house.  The  objects  were  to  ascertain — first,  the  dominant  species 
of  the  year ;  second,  whether  the  same  species  occurred  in  equal  pro- 
portions indoor  and  out  Therefore,  the  specimens  collected  in  the 
house  were  kept  carefully  separated  from  the  others,  and  the  outside 
collections  were  made  near  to  the  house  itself.  The  following  lists 
are  instructive : 
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Fig.  6. 

Mosquito  Breeding  Places  in  New  Brunswick  The  upper  figure  shows  a  typical. vacant-lot  pool 
from  which  thousands  of  the  insects  emerge,  and  which  could  be  easily  tilled :  the  lower  figure  shows 
\  neglected  gutter,  partly  overgrown  and  forming  pools  in  which  water  remains  for  weeTcs.  From 
original  photographs. 
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Oat«door  Golleotioms. 

Jane  20.    Calez  sollicitanfs  all  females 40 

**     cantans,  all  females 4 

**     pungens  5  males,  5  females 10 


^*    25.        "  pangens,  109  males,  2  females Ill 

**  sollicitansy  all  females 6 

**    30.        "  sollicitens,  all  females 12 

**  pmigens.  1  male,  17  females 18 

July    5.        "  soUicitans,  all  females 24 

"  pungeos,  29  males,  6  females 35 

"  cantaos,  all  females.  ...i 4 

^    10.        ''  pnDgens,  118  males,  18  females 136 

"  soUicitans,  all  females 8 

**    16.        "  pungens,  16  males,  8  females 24 

"  soil icitans,  all  females 5 

^'20.        '*  pungens.  22  males,  27  females 49 

"  sollicitans,  all  females 4 

**    25.        "  sollicitans,  all  females 4 

•*  pungens,  3  males,  14  females 17 

Aug.    5.        '-'  sollicitans  all  females 20 

*^  sjrlvestris,  all  females. 11 

"  pungens,  all  females » 2 

-"    10.        "  sollicitans,  all  females 19 

'*  sylvestris,  all  females , ^ 

"  pungens,  all  females 4 

'*    15.        "  sollicitans,  all  females 26 

"  sylveetris,  all  females 16 

^*  pungens,  all  females... 3 

Anopheles  punctipennis,  females 2 

*'    20.    Culex  soUiciUns,  all  females 12 

"  sylves  ris.  2  males,  12  females 14 

*'  pungens,  all  females 4 

Psorophora  ciliata,  female 1 

**    25.    Culex  sollicitans,  all  females 16 

"  syWestris,  9  males,  46  females 55 

^  pungens,  all  females.^ 6 

"  territans  female. ..••  1 


54 

117 

30 

63 
144 
29 
53 
21 

33 


47 


31 


78 
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Aug.  80.    Calex  BolHdtaDs,  1  male,  7  females. - 8 

**     sjlvestrifl,  all  ibmales 7 

'*     paogens,  6  males,  29  females 35 

Anopheles  punctipenDis,  female. 1 

— —  51 

Sept     1.    Calex  sollicitans,  all  females 6 

**     cantaos,  7  males,  16  females. 23 

"     ^yWestris,  3  males,  2  females 5 

3» 

"      6.         "     cantans,  all  females  ^ 2 

**     paogens,  9  males,  1  female 10 

1^ 

*'    10.        "     pangens,  12  males,  6  females 17 

'*    15.        "     soUicitans,  all  females 3 

"     cantaos,  all  males 2 

'*     pangens,  all  males 5 

!(► 

'*    20.        "      sollicitans,  2  males,  20  females 22 

"     sylveetria,  1  male,  4  females. 5 

"     pangens,  15  males,  26  females ^    41 

Anopheles  punctipennis,  female 1 

69 

"    25.    Culex  sollicitans,  1  male,  7  females. 8 

"     pangens,  5  males,  9  females 14 

Anopheles  panctipennis,  female 1 

25 

'*    30.    Culex  sollicitans,  1  male,  2  females. 3 

"      pangens,  5  males,  15  females 20 

'*     cantans,  1  male,  2  females. 3 

2S 

Oct.     5.         "     pangens,  2  males,  16  females , 18 

*'     sylvestris,  female. 1 

19 

"    19.        '*      pangens,  1  male,  34  females 35 

**      ctintans,  1  male,  4  females 5 

40 

Altogether 1,029 

These  specimens  are  divided^  as  to  species  and  sexes^  as  follows: 

Calex  sollicitans,  males,  5;  females,  241 246 

"      cantons,           "  11;        "         32 43 

"     sylvestris.         "  16;        "        104 119 

"      pangens,          "      363;        "       261 614    . 

"     terrilans,  "           1 1 

Anopheles  panctipennis,  **           5 6 

Psorophora  ciliata,  *'            1  1 

1.029 
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This  shows  strikingly  that  pungens  is  a  local  species,  more  than 
half  of  the  specimens  being  males,  while  solUcitans  is  an  intruder, 
only  five  males  out  of  246  specimens  being  taken  during  the  season. 
Canians  and  sylvestris  breed  closer  by,  and  probably  within  the  city 
limits. 

From  the  large  number  of  male  pungens  taken,  it  is  probable  that 
there  is  a  local  breeding  point  for  that  species  close  to  where  the  col- 
lections were  made,  and  that  the  species  is  unduly  represented  for 
that  reason.  It  is  also  possible  that  some  of  the  specimens  called 
pungens  are  really  territans;  indeed,  it  is  almost  certain  that  such 
is  the  case,  but  the  material  examined  was  in  alcohol  and  discrimina- 
tion is  not  easy. 

The  list  of  indoor  captures  is  as  follows: 

June  20.    Culez  cantans 2  female. 

**     pungens. .« •••••    3       " 

"     sollidtans 2       " 

—  7 
"    26.        "     pnngens. 6       '* 

•*     Bollicitane. 2       "  ' 

—  7 
"    80.        "     pangene. 6       " 

«     sollicitans 1       " 

—  7 

Julv    5.        "     pongens 6       " 

«     sollidtans. 8       " 

—  g 

"    10.        «     pungens 26       " 

"     sollidtans 1 

—  27 

"    16.        "      pungens. 17  *'  17 

"    20.        "     pungens 11  "  11 

"    26.         «      pungens 13  "  18 

"    30.        "     pungens 20  " 

"     sollidtans. 1  ** 

21 

Aug.    6.         •*     pungens 22  "  22 

"    10.        "     pungens 14  "  14 

"    16.        "     pungens 22  "  22 

"    20.         •«      pungens. 18  "  18 

"    25.        "     pungens 16  «* 

Psorophora  dliata. •. 1  ** 


80.    Calexpnngens 17 

'*     sylyestris. 1 


17 


18 
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d«pt.   6.    Gtalttz  poDgeot. ^...•...»..«    tflemalca.  6 

"    10.        "     pnogttns.^ ^•••..  16       "  H 

••    Ifi.        •*     paniteDS. 6       « 

Anophelct  maculipcniiit. — ..     1       '^ 

•*    20.    Calex  pangeu. 10  « 

"     territios... »••».    6  ** 

Anopheles  maciilipeiiiuB...M,..,«« —•••••.    1  * 

17 

••    85.    Calex  pnogeoe. ^ 6  " 

"     eoUiciUoi.. 2 

8 

-JO.        ••     pnDgeDt. ^  10  « 

•*     terriUoa. ^ 7  «* 

17 

Oct     6.        "     jmrgmn 5  «  5 

-    10.        **     poogrns Imale,    S       « 

Anopheles  macalipeonit. 1       " 

*"    19.    CulezpoDgens 1  male,    8       '^  9 

Altogether SJ8 

Divided  as  to  species,  we  get — 

Oalex  pnngens. — fi6 

"     sollicitaos... tt 

"     canUns.^ ^ S 

"     sylTefetris. 1 

"     terriUns .• U 

Anopheles  maculipennis ^  t 

Psorophora  ciliata. - 1 

Total ^ 318 

In  other  words,  while  outdoors  the  females  of  pungens  and  Med- 
ians were  in  almost  equal  numbers,  only  twelve  sollicUans  out  of  a 
total  of  over  300  were  found  indoors. 

In  all,  1,347  specimens  were  examined,  and  the  justice  of  the  title 
^^houee  mosquito"  for  pungens  is  fully  demonstrated.  It  is  absolute]; 
necessary,  to  secure  indoor  comfort,  that  the  local  breeding  plaoea  of 
this  species  must  be  destroyed  or  treated.  It  is  absolutely  neoessu}. 
to  secure  outdoor  comfort,  that  the  salt  marsh  species  be  dealt  with 
As  to  the  local  breeding  places  in  Elizabeth,  the  report  made  bj  D^ 
Wm.  F.  Robinson  to  the  organization  that  conducted  the  moeqwt^^ 
campaign  in  that  city  gives  useful  information.  The  sewer  ctui- 
basin  as  a  mosquito  breeder  is  very  prominently  brought  out  in  tia^ 
r^ort,  and  this  point  is  of  great  importance  to  any  similar  organio- 
tion  that  may  be  hereafter  formed  to  deal  with  local  conditions. 
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Fig.  6. 

Upper  figure  represents  the  Experiineni  Tubs  at  Delair ;  the  lower,  the  Hreeding  Pails  at  New 
Brunswick.     From  original  photographs. 
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Fig.  7. 

Breeding  Places  for  Anopheles.  In  the  upper  figure  Mr.  Seal  is  standing  in  the  shallow  grassy 
margin  where  larvae  are  numerous;  the  lower  figure  shows  more  open  water,  where  fish  can  get  freely 
and  where  few  larvae  occur.     From  original  photographs. 
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Fig.  8. 

Open  swamp  area  making  excellent  places  for  Anopheles  breeding.     The  upper  figure  shows  Mr. 
Seal  among  the  rushes  and  lily  pads  collecting  larva;.     From  original  photographs. 
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This  particular  sort  of  breeding  place  is  easily  dealt  with  by  tiie 
municipalities  where  it  occurs,  and  the  process  may  include  either 
actual  disinfection  or  a  mere  oiling  to  stop  breeding. 

It  has  appeared  again  and  again  in  this  report  that  drainage,  or 
ditching,  is  the  method  by  which  bad  breeding  areas  are  to  be  re- 
deemed and  made  harmless.  The  matter  of  cost  will  always  be  an 
important  consideration  in  all  work  to  be  undertaken;  hence,  when 
I  learned  that  at  Newbur3rport,  Massachusetts,  there  was  a  practical 
machine  for  cutting  drainage  ditches  in  salt  marshes,  I  went  to  that 
city  September  2d,  and  saw  Mr.  Mark  B.  True,  the  inventor.  Plate 
9  gives  a  fair  representation  of  the  hand-power  machine,  as  it  now 
stands  on  the  Salisbury  marshes.  This  machine  has  been  in  service 
over  twenty  years  and  does  good  work  yet;  a  much  larger  power  ma- 
chine was  also  seen,  but  in  such  position  that  it  could  not  be  photo- 
graphed. This  machine  cuts  ditches  four  to  eight  inches  wide,  two 
to  three  feet  deep,  at  the  rate  of  about  forty  to  100  rods  per  day, 
with  a  crew  of  four  men,  of  whom  two  work  the  wheel  and  two  move 
the  tracks  upon  which  the  machine  runs.  Improvements  recently 
made  have  improved  its  efficiency  to  such  an  extent  that  the  persons 
owning  the  patents  offer  to  take  contracts  for  ditching  at  ten  cents  per 
rod.  At  this  rate,  areas  like  those  about  Newark  and  Elizabeth  could 
be  thoroughly  drained  for  a  few  hundred  dollars  and  the  work  would 
be  done  for  good.  Even  such  marsh  areas  as  those  at  the  mouth  of 
the  MuUica  river  lose  their  terrors,  while  such  strips  as  those  on  the 
bay-side  of  the  Bamegat  island  can  be  thoroughly  freed  of  breeding 
places  at  a  sum  that  would  be  made  up  by  the  increased  hotel  patron- 
age in  one  season.  This  subject  is  scarcely  ripe  for  final  treatment 
at  present,  but  the  possibility  of  effective  cheap  ditching  in  necessary 
areas  only,  will  bring  the  whole  problem  down  to  a  simple  business 
proposition.  There  is  no  question  of  the  possibility  of  accomplishing 
the  end — the  only  question  is  one  of  cost. 

It  is  unfortunate,  perhaps,  that  the  owners  of  the  True  ditcher  re- 
fuse to  sell  machines ;  they  prefer  to  secure  contracts  to  do  the  work, 
and,  of  course,  will  scarcely  care  to  undertake  to  drain  an  area  which  v 
is  not  largje^enough  to  make  it  pay  to  bring  their  machines  down. 
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APPENDIX  A. 


.A.    STUDY  OP  CERTAIN   MOSQUITOES  IN  NEW  JERSEY,* 
AND  A  STATEMENT  OF  THE  ''MOSQUITO- 
MALARIA-THEORY." 

HERBERT    PARLIN    JOHNSON,    PH.D. 


IntrodnotioB  • 


'  The  following  studies  were  undertaken  as  a  part  of  the  investiga- 
f  tions  conducted  during  the  summer  of  190^  by  Dr.  John  B.  Smith, 
\  with  the  object  of  devising  ways  and  means  of  abating  the  mosquito 
i  nuisance  and  malaria  in  New  Jersey.  My  subject  was  the  relation 
f  between  the  prevalence  of  malaria  and  abundance  of  mosquitoes  of 
the  genus  Anopheles,  and  the  particular  problem  in  hand  was  to  de- 
\  termine  whether  Anopheles  punctipmnis  is  a  carrier  of  malaria, 
[  The  gathering  of  data  regarding  the  breeding  ha:bits,  distribution, 
etc.,  of  our  common  mosquitoes  also  came  within  the  scope  of  the 
I     season's  work. 

Of  the  three  species  of  Anopheles  found  in  New  Jersey,  only  Ano- 
t  pheles  maculipennis  is  positively  known  to  be  a  carrier  of  malaria. 
I  A.  crucians  is  practically  ruled  out  on  account  of  its  extreme  rarity. 
\f  It  remains,  therefore,  to  ascertain  what  is  the  status  of  A.  punctipennis 
(  in  the  malaria  problem.  This  is  much  the  commonest  species  of  the 
I  genus  in  New  Jersey,  and  in  some  localities  is  almost  the  only  Ano- 
pheles. As  it  is  found  practically  everywhere  in  the  Eastern  United 
i  States,  it  is  a  matter  of  hygienic,  as  well  as  of  scientific,  moment  to  find 
I  out  whether  it  is  capable  of  transmitting  malaria.  The  only  road  to 
exact  knowledge  is  experiment,  and  this  is  sure  to  be  a  path  beset 
\      with  difficulties.     In  fact,  it  is  only  by  a  concurrence  of  fortunate 

\      circumstances  that  such  an  experiment  can  succeed.    Usually  several 

>         ■■■■ 

*  Dr.  Johnson's  statements  and.  conclusions  concerning  mosquitoes  are  his  own,  and 
the  conchisions  are  not  necessarily  identical  wiih  my  own  in  all  particulars. 
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attempts  must  be  made  before  every  condition  is  fulfilled.  It  is  not 
surprising,  therefore,  that  for  the  past  season  there  is  only  a  record 
of  failure.  The  sunmier  was  exceptionally  healthy,  even  in  localito 
usually  malarial.  Very  few  cases  of  malaria  were  reported  by  the 
physicians  who  are  co-operating  in  the  experiment.  Owing  to  coe- 
tinued  unsuccess  in  New  Jersey,  in  the  eariy  part  of  September  I 
requested  Dr.  Wm.  N.  Berkeley  to  attempt  it  in  New  York  with  mos- 
quitoes of  my  rearing,  and  he  kindly  consented.  Although  be  hd 
access  to  patients  at  the  Bellevue  and  Presbyterian  Hospitals,  CTen 
there  no  opportunity  offered.  Never  before  had  there  been  so  few 
cases  of  malaria.    Thus  the  experiment  was  completely  balked. 

It  is  a  pleasure  to  express  my  sincen*  thanks  to  the  Harrison  Botrd 
of  Health  for  the  use  of  one  of  their  rooms  as  a  laborator}-;  to  Mr. 
John  McClure,  the  house  inspector  of  Harrison,  for  many  favors;  to 
Mr.  Horatio  N.  Parker,  the  health  oificer  of  Montclair,  for  mudi 
friendly  assistance;  to  Dr.  R.  N.  Connolly,  bacteriologist  to  tbe 
Newark  Board  of  Health,  for  many  laboratory  favors;  to  Dr.  Wil- 
liam N.  Berkeley,  of  New  York,  for  generously  assisting  with  the 
ex{)eriment,  and  to  the  many  physicians  of  Newark,  East  Newark, 
Harrison,  Kearny,  Montclair  and  Verona,  who  took  a  friendly  inter- 
est in  the  investigation. 

The  Spebies  Met  ^With. 

No  effort  was  made  to  form  a  comprehensive  collection  of  mosqui- 
toes or  to  determine  how  many  species  inhabit  the  limited  region 
examined.  The  species  which  concern  the  public  are  obviously  thoee 
which  are  abundant  enough  to  be  a  menace  to  health  or  a  source  of 
discomfort.  There  were  encountered  but  four  of  this  description— 
Culex  pungens,  the  common  house  mosquito,  breeding  in  a  greater 
variety  of  localities  than  any  other  species;  Culex  sollicitans,  the 
ring-legged  or  salt  marsh  mosquito,  an  almost  intolerable  pest  in  and 
about  the  meadows,  also  on  verandas  and  front  porch^  after  sun- 
down; Anopheles  punctipennis,  fairly  abundant  during  the  latter 
part  of  the  season,  but  only  seen  by  me  in  the  free  condition  as  lan« 
or  pupae;  finally.  Anopheles  maculipennis,  not  abundant,  but  of  great 
interest  because  the  only  one  of  our  species  positively  known  to  be  a 
carrier  of  malaria. 

Mere  mention  is  made  of  three  other  species — Culex  territans,  simi- 
lar to  0.  pungens,  but  less  common  and  local ;  JJranotcenia  sapphirMr 


Digiti 


zed  by  Google 


EXPERIMENT  STATION  BEPOBT.  561 

a  small,  rare  and  very  pretty  species,  twice  met  with;  Anopheles 
crucians,  a  rare  form  closely  resembling  A.  maculipennis,  of  which 
one  specimen  was  reared  from  the  pupa. 

As  of  most  interest  in  the  present  investigation,  study  was  con- 
centrated on  the  two  species  of  Anopheles,  especially  upon  A.  puncti- 
pennis,  some  hundreds  of  which  were  obtained  in  the  larval  staije, 
and  scores  were  reared  to  adults.  Culex  pungens  was  also  studied, 
but  this  was  incidental.  The  species  has  received  a  good  deal  of  at- 
tention at  the  hands  of  American  Entomologists,  and  its  near  rela- 
tive in  Europe  (C.  pipiens)  has  also  been  carefully  investigated  by 
Kerschbaumer  and  others.  Most  of  our  knowledge  of  the  life  his- 
tory of  the  genus  Culex  is  based  upon  these  two  species.  The  reasons 
are  obvious — they  are  both  abundant  and  both  are  easily  reared  in 
confinement.  Since  the  eggs  are  laid  in  good-sized  bunches,  known 
^s  "egg-boats,*^  which  float  on  the  surface  of  the  water,  they  are  easy 
to  find,  and  one  can  start  from  the  egg  in  rearing  experiments. 

Of  the  four  recognized  and  well-established  species  of  Anopheles 
inhabiting  the  United  States,  the  only  one  positively  known  to  be  a 
transmitter  of  malaria  is  Anopheles  maculipennis  (A.  quadrimacu- 
lata,  of  many  American  writers;  A.  claviger,  of  German  and  Italian 
authors).  Howard  makes  the  interesting  conjecture  (1901,*  p.  93) 
that  "it  is  quite  within  the  bounds  of  possibility  that  malaria  was 
originally  an  European  disease,  and  that  not  only  was  the  disease 
itself  carried  from  there  on  sailing  vessels,  but  the  mosquitoes  which 
propogate  it  as  well,  at  least  to  America.*' 

Since  our  Anopheles  maculipennis  has  been  experimentally  proven 
to  be  capable  of  serving  as  the  transmitting  host  of  the  malarial  or- 
ganism (Berkeley,  1902),  it  might  seem  a  foregone  conclusion  that 
the  other  species  of  Anopheles  are  also  susceptible.  An  acquaintance 
with  the  life  histories  of  animal  parasites,  particularly  those  of  the 
class  to  which  the  malarial  organism  belongs,  shows  that  such  reason- 
ing is  apt  to  be  fallacious.  While  highly  probable,  it  is  not  certain; 
therefore,  each  species  must  be  put  to  the  experimental  test. 

It  is  a  matter  of  importance  from  the  sanitary  standpoint  to  work 
out  fully  and  in  detail  the  distribution  of  Anopheles  and  ascertain  to 
what  extent  its  abundance  is  correlated  with  the  prevalence  of  ma- 
laria.    Judging  from  the  inadequate  data  available,  it  woxQd  seem 

*  The  year  of  pablication  is  used  as  a  reference  number  to  the  literatore-list  at  the 
end  of  the  report 
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that  our  two  commoner  species  often  replace  each  other^—punctipmnis 
being  common  where  maculipennis  is  rare,  and  vice  versa.  In  Xew 
Jersey,  punctipennis  is  the  common  species,  while  maculipennis  k 
scarce.  In  New  York  City,  as  I  am  informed  by  Dr.  Berkeley,  maculi- 
pennis is  the  prevailing  species.  During  the  summer  of  1901,  Jordin 
(1902,  p.  21)  found,  at  Shelbume,  Xew  Hampshire,  both  puncti- 
pennis and  maculipennis,  but  the  latter  decidely  in  the  mincffiiT. 
"Only  three  individuals  of  A,  maculipennis  were  raised  from  krvse 
and  pupse  captured  during  the  season,  as  against  thirty  individuafe 
of  A.  punctipennis  from  the  same  pools.'*  My  own  experience  in  col- 
lecting adult  mosquitoes  at  the  Boston  Parental  School,  W^  Boi- 
bury,  Massachusetts,  during  October  and  November,  1901  (Johnson, 
1902,  p.  213),  was  that  m^acuJipennis  outnumbered  puncUp^nis 
about  ten  to  one.*  It  is  interesting  to  note  that  at  Forest  Hills,  oni? 
five  miles  from  the  Parental  School,  punctipennis  is  the  prevailing 
species,  while  maculifpennis  is  comparatively  rare.  (Theobald  Smiiii, 
1901.) 

It  is,  of  course,  entirely  possible  that  the  relative  abundance  of  the 
two  species  changes  in  the  same  locality  from  year  to  year.  Bnt 
neither  seasonal  nor  local  preponderance  of  one  species  or  the  otb» 
can  have  much  significance  until  we  know  whether  one  species  or 
both  are  carriers  of  malaria. 

M •t«ordloci€al  Condittosfl. 

Work  began  July  7ih  and  closed  September  17th.  During  this 
time  the  weather  exhibited  the  usual  variety  of  an  eastern  smmn^, 
but  without  a  long  ^Tiot  spell"  and  without  a  drought  The  latiCT 
half  of  June  had  been  \musually  cool;  this  probably  gave  mosquito 
breeding  a  setback.  Unfortunately,  the  temperature  record  is  very  in- 
complete. Daily  observations  were  made  only  during  a  part  of  the  sea- 
son, from  July  29th  to  September  16th.  The  air  temperature  of  the 
laboratory  was  taken,  also  the  water  temperature  in  the  aquaria.  Tie 
highest  temperature  recorded  was  30°  C.  (86°  F.),  and  this  but 
twice— August  4th  and  6th.  Temperatures  between  26°  C.  (78"  F.) 
and  30°  C.  were  observed  on  nine  days  only — July  29th,  August  54 
6th,  8th,  9th,  11th,  18th,  26th,  27th  and  September  2d.  A  day  tem- 
perature of  20°  C.  (68°  F.)  or  lower  was  observed  at  no  time  during 

*In  this  case  only  females  were  counted|  and,  by  actual  count,  the  number  oli- 
maculipennit  captured  was  248,  of  A,  punet^pennisy  25. 
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August  and  not  until  September  5th  and  6th*  When  the  dishes  were 
in  direct  sunlight  for  some  time  the  water  temperature  was  as  high 
as  or  a  degree  or  two  higher  than  the  air  temperature;  otherwise,  a 
degree  or  two  lower  (centigrade). 

Br««dl]i8  Conditioiftfl  and  I«ooaliti«a« 

Of  the  conditions  that  favor  the  breeding  of  mosquitoes,  especially 
Anopheles,  most  important  is  the  aquatic  vegetation  usually  so  abund- 
ant about  the  edges  of  ponds  and  streams.  No  matter  how  large  and 
deep  the  pond  or  how  swift  the  stream,  such  a  body  of  water  is  dan- 
gerous if  it  has  low,  weedy  banks.  No  larvae  can  live  even  in  a 
comparatively  slow  current  or  in  any  pond  with  clean  margins  and 
large  enough  for  the  wind  to  raise  wavelets,  but  if  vegetation  causes 
^'dead  water^'  in  a  stream  or  pond  the  larvae  are  protected  from  wind, 
waves,  currents  and  often  from  small  fishes  that  prey  upon  them. 
Furthermore,  the  little  bays  and  segregated  pools  of  all  ponds  and 
streams  with  marshy  banks  are  likely  to  be  prolific  breeding  places. 
The  particular  kind  of  vegatation  seems  to  make  little  difference,  so 
long  as  it  does  not  cut  off  all  sunlight  Vegetation  almost  or  even 
entirely  submerged,  like  the  common  water-weed  (Elodia  canadensis), 
or  with  floating  or  slightly-emersed  foliage,  like  pond-lilies  and  water- 
cress, or  almost  wholly  above  water,  like  grasses  and  sedges  of  moderate 
height,  are  alike  favorable. 

The  season's  field  work  has  amply  borne  out  these  general  state- 
ments. The  banks  of  the  east  branch  of  the  Eahway  river  at  Maple- 
wood  and  at  South  Orange,  where  it  is  a  tolerably  swift  stream,  are 
weedy  in  places  and  have  little  bays  and  lagoons.  All  these  places 
harbor  larvae,  especially  those  of  Anopheles.  In  Branch  Brook  park, 
Newark,  no  larvae  were  found  in  the  large  ponds,  which  have  clean, 
well-kept  shores,  are  free  from  vegetation  and  are  exposed  to  the  full 
sweep  of  the  wind;  but  in  the  lily  ponds,  where  not  only  ^^ilies" 
(Nj/mpheacece) ,  but  arrow-leaf  (Sagittaria)  and  grasses  abound,  there 
were  numerous  larvae,  notwithstanding  these  ponds  are  stocked  with 
j^old-fish.  The  grassy  borders  of  the  Morris  canal  are  another  prolific 
breeding  place.  It  is  well  known  that  this  canal  extends  for  many 
miles  through  Northern  New  Jersey.  Since  it  is  now  fallen  into 
disuse,  its  banks  have  grown  up  to  weeds  and  water  plants;  thus,  it 
has  become  a  menace  to  the  health  of  the  communities  through  which 
it  passes. 
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The  rather  numerous  bodies  of  standing  water  in  Harrison  have 
not  yielded  many  larvaB,  except  in  very  restricted  localities.  Tlis  is 
due  to  (1)  natural  enemies,  (2)  lemna,  (3)  tall  reeds  and  cat-tails 
and  (4)  the  clean  margins  of  most  of  the  ponds. 

The  extensive  flooded  area  between  Fourth  street  and  lie  Passaic 
river,  bounded  north  and  south  by  two  branches  of  tiie  Pennsylvania 
railroad,  is  stocked  with  small  fishes,  abounds  wifli  water  bugs  (es- 
pecially Notonecta)  and  is  partially  covered  with,  lemna  or  duck- 
weed. No  larvae  were  obtained  here.  Similar  conditions  obtain  m 
the  flooded  meadow  between  Manor  avenue  and  the  Gilbert  estate,  wiA 
the  addition  of  cat-tails  and  reeds  all  about  the  flooded  area.  In  tfe 
great  meadows  to  the  east  and  south  of  Harrison  the  very  dense  groFth 
of  cat-tails  (Typha  augustifolia)  and  '^reed  grass*'  {Phragmites  com- 
munis), both  overtopping  a  man's  head,  prevents  access  of  sunshine 
to  the  surface  water,  so  it  remains  cold  during  tiie  hottest  weallier. 
These  vast  tracts  along  the  lower  course  of  the  Hackensack  and  Pas- 
saic rivers  are,  therefore,  not  everywhere  productive  of  vast  swanis 
of  mosquitoes,  as  they  are  popularly  supposed  to  be.  It  is  cmly  is 
certain  localities  where  the  sun  has  access  that  they  afford  prdific 
breeding  places.  Such  localities  are  to  be  found  here  and  there  aroimd 
their  borders  and  in  areas  where  the  tall  growth  has  been  cut 

In  the  eastern  part  of  Harrison  are  several  small  'TcettJe  bole* 
ponds  and  one  pond  of  several  acres  in  extent  known  as  Faiiy  lab- 
Wiili  the  exception  of  a  shallow,  temporary  pool,  densely  overgroim 
with  button  bushes  and  very  muddy,  none  of  these  ponds  are  favoraHe 
breeding  places,  and  in  some  of  them  not  a  single  larva  was  obtainei 
As  to  Fairy  lake,  it  seemed  to  support  no  animal  life  whatever.  I 
was  informed  that  so  much  acid  had  been  discharged  into  the  lake  by 
a  neighboring  brass  work  factory  as  to  kill  all  the  fish^.  The  p<»d 
has  remarkably  clean,  gravelly  shores  and  contains  little  or  no  vege- 
tation, with  the  exception  of  a  few  spatterdocks  (Nuphar  advena)  at 
one  end.  Some  of  the  water  was  brought  to  the  laboratory  and  Cvk: 
larvflB  placed  in  it.  They  lived  in  it  indefinitely ;  and  I  am  therrfore 
inclined  to  think  that  the  clean  margins  and  imobstructed  surface  d 
the  pond  have  more  to  do  with  keeping  it  free  from  larvsB  than  tbe 
acid.  There  are  two  or  three  very  similar  but  smaller  and  uncontami- 
nated  ponds  in  ilie  immediate  vicinity,  occupying  depressicHis  in  tlK 
glacial  drift  like  the  well-known  "kettle  holes"  of  Cape  Cod  and  Long 
Island.    These  ponds  have  clean  margins,  no  vegetation,  except  tfe 
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fipatterdocks  (present  in  only  one),  are  stocked  witii  small  fishes  and 
remain  destitute  of  mosquito  larvae  throughout  the  season. 

Conditions  most  favorable  for  the  breeding  of  Culex  pungens  are 
afforded  by  uncovered  cisterns,  rain-water  barrels  and  barnyard  pools. 
Such  are,  fortunately,  not  numerous  in  Harrison  and  Kearny;  but 
two  of  the  sewers  discharging  to  the  eastward,  into  open  ditches  in  the 
meadows,  afford  ideal  conditions,  for  the  breeding  of  this  species. 
Not  that  the  larvae  occur  in  the  sewer  itself  or  in  the  ditches — ^the 
current  is  too  rapid.  Exceptionally  high  tides  back  flow  the  sewage 
and  cause  it  to  overflow  the  banks  of  the  ditches,  where  they  are  too 
low,  and  the  standing  water  thus  created  swarms  with  the  larvae  o£ 
Culex  pungens. 

Anopheles  was  found  breeding  in  abundance  in  only  one  place — ^the 
ditch  in  the  railway  cut  of  the  Erie  road.  North  Arlington.  A  fine 
spring  furnishes  much  of  the  water,  the  rest  of  which  trickles  from 
the  rocky  walls.  The  ditch  lacks  sufficient  fall  to  carry  off  the  water, 
and  for  a  long  stretch  it  is  chocked  with  grasses,  watercress  and 
Cyanophycece  or  blue-green  algae.  This  latter  vegetation  evolves  so 
much  oxygen  it  is  floated  at  the  surface  by  the  bubbles,  and  thus  fur- 
nishes both  food  and  shelter  for  the  surface-dwelling  larvae.  These 
conditions — stagnant  ground  water,  warmed  by  the  sun,  abounding  in 
minute  algae  and  larger  vegetation  and  free  of  fishes  and  most  insect 
enemies — are  perfect  for  the  breeding  of  Anopheles,  which  does  not 
appear  to  thrive  in  the  foul  water  so  favorable  for  Culex  pungens. 
As  a  matter  of  fact.  Anopheles  larvae  may  occur  in  waters  habitable 
for  any  kind  of  mosquito  larvae;  but,  so  far  as  the  experience  of  the 
past  season  has  shown,  they  are  plentiful  only  in  places  where  such 
conditions  as  those  above  described'  are  fulfilled. 

Ottier  breeding  localities  for  Anopheles  were:  (1)  Small  muck- 
holes  near  Manor  avenue,  Harrison  (these  dried  up  about  August  1st) ; 
(2)  flooded  grounds  on  both  sides  of  Manor  avenue;  (3)  pool  near 
Schuyler  avenue,  Arlington  (only  in  September) ;  (4)  weedy  margins 
of  Verona  lake,  also  its  inlet  and  outlet;  (5)  ditch  in  eastern  part  of 
Verona;   (6)  tributary  of  east  branch  of  Rah  way  river  at  Maplewood. 

Mataral  Olieeks  to  the  Breeding  of  M osqnltoos. 

These  are  of  two  sorts — animal  and  vegetal.  Among  the  latter  is 
lemna  or  duckweed.  While  most  forms  of  aquatic  vegetation  promote 
the  breeding  of  mosquitoes,  the  LentTiaceos,  or  duckweeds,  are  unfavor- 
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able,  and  in  many  waters  almost  or  even  wholly  prevent  it  These 
tiny  plants  consist  merely  of  a  floating  frond,  resembling  a  miniature 
lily  pad.  It  is  circular  or  more  frequently  lobated  and  three  to  ai 
millimeters  in  diameter.  From  the  under  surface  hang  (me  or  more 
roots,  which  never  fasten  in  the  soil,  but  derive  their  nourifihment 
from  the  water.  Its  reproduction,  mainly  by  division  of  the  frond, 
is  so  rapid  that  in  a  short  time  (usually  before  July  Ist)  it  compktelj 
mantles  quiet  waters,  notably  sheltered  ponds  and  ditches,  wiAoat  per- 
ceptible flow.  Its  extraordinary  abundance,  often  covering  whole  acr.^ 
of  shallow  water,  makes  it  an  eflScient  protection  from  mosquito  breed- 
ing. Wherever  this  plant  forms  a  complete  covering  no  larvs  haT? 
been  found.  Such  places  should  never  be  treated  with  oil,  for  nature 
has  provided  a  far  more  lasting  and  equally  eflfective  protedioiL  It 
is  probably  impossible  for  a  mosquito  to  lay  her  eggs  on  lemna-coTered 
water.  Even  should  larvae  wander  in  from  adjacent  waters,  they  woold 
be  unable  to  reach  the  surface  for  air,  and  would  thus  soon  becwne 
asphyxiated.  Larvae  of  Culex  pungens,  injected  by  means  of  a  pipette 
beneath  the  lemna  in  the  jar  shown  in  Figure  10,  died  in  less  than  an 
hour.  Where  the  lemna  mantle  is  not  complete,  but  pr^ents  inter- 
spaces of  open  water,  larvae  of  both  Culex  and  Anopheles  will  usuaDy 
be  found  in  small  numbers  only,  for  lemna  waters  are  apt  to  harbor 
the  various  predaceous  water  bugs  in  great  numbers. 

Insect  Enemies. — ^Probably  all  the  predatory  water  bugs  and  beetles, 
both  in  the  adult  and  larval  state,  prey  on  mosquito  larvse.  These 
carnivorous  insects  abound  in  shallow,  permanent  bodies  of  vato 
wherever  there  is  vegetation.  It  is  not  surprising,  therefore,  that 
such  waters  should  produce  far  fewer  mosquitoes  than  temporaiy 
pools  where  enemies  are  absent.  Among  these  predatory  insects  the 
water  boatmen  (Corisa  and  Notonecta),  the  water  striders  or  "skate 
bugs'^  (Hydrobatidce)  and  the  water  scorpions  {Nepid(B,Belostonuitida) 
deserve  mention.  My  observations  were  mainly  confined  to  the  **watcr 
tiger'^  or  larva  of  the  large  water  bettle  (Dytiscus),  The  ability  of  thi? 
voracious  creature  to  clear  a  pool  of  larvae  was  demonstrated  in  the 
laboratory  by  several  captive  water  tigers,  all  of  them  young  ones. 
about  a  centimeter  in  length,  which  created  havoc  in  some  of  the  jars 
containing  Culex  larvae. 

An  outdoor  demonstration  was  afforded  by  a  small  pool  about  half 
a  mile  south  of  the  North  Arlington  railway  station,  between  Schuyler 
avenue  and  the  meadows.  To  all  appearances  this  pool,  which  «« 
barely  ten  feet  across  in  July  and  gradually  diminished  during  the 
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Fig.  lO. 

A  jar  ot  water  covered  with  Duck  Weed,  showing  how  the  roots  extend  into  the  water  and  bar  all 
access  to  the  surface.     From  an  original  photograph . 
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summer,  possessed  every  condition  for  the  breeding  of  mosquitoes  in 
great  numbers.  It  contained  no  fish  and  few  water  insects,  with  the 
exception  of  the  Dytiscus  larvae,  which  seemed  quite  abundant.  On 
July  26th,  when  first  visited,  the  pool  wae  thoroughly  examined,  but 
yielded  very  few  larvae  of  Culex  and  only  two  or  three  of  Anopheles. 
The  pool  was  visited  again  early  in  August,  but  no  larvae  were  found ; 
again  August  18th,  when  a  very  few  Culex  larvae  were  obtained.  In 
order  to  determine  whether  the  water  was  incapable  of  supporting 
larvae,  ten  large  and  medium-sized  Anopheles  larvae  were  placed  in  a 
sample  of  it  brought  to  the  laboratory.  The  next  morning  there  were 
only  eight.  The  loss  of  two  was  accounted  for  by  the  presence  of  a 
very  small  water  tiger,  which  had  been  accidentally  left  in  the  jar, 
and  at  the  moment  of  discovery  had  a  larva  i!n  his  jaws.  After  removal 
of  the  enemy,  seven  of  the  larvae  completed  their  development,  and 
all  had  pupated  by  the  25th,  thus  proving  that  the  water  was  by  no 
means  unsuitable  for  the  development  of  Anopheles,  The  pool  was 
visited  again  September  6th.  Both  Culex  and  Anopheles  larvae  were 
found  in  fair  abundance,  but  no  Dytiscus  larvae  were  seen.  The  ab- 
sence of  the  voracious  water  tigers,  owing,  presumably,  to  metamor- 
phosis, seems  the  most  plausible  explanation  of  the  great  increase  in 
the  number  of  mosquitoe  larvae. 

Br««diac  Habits  amd  ]>«T«lopat«at. 

I  shall  confine  this  division  of  the  subject  to  a  few  personal  obser- 
vations. What  I  have  learned  this  summer  is  almost  entirely  limited 
to  Culex  pungens  and  Anopheles  puncUpennis,  The  data  have  been 
gathered  during  only  about  two  months  (July  15th  to  September 
15th),  and  are,  consequently,  almost  wholly  in  the  laboratory,  frag- 
mentary and  incomplete. 

Egg'laying.-^MsLny  observers  have  had,  apparently,  no  difficulty 
in  getting  mosquitoes  to  lay  in  confinement,  but  such  has  not  been 
my  experience.  In  no  single  instance  have  they  done  so,  although 
liberally  supplied  with  water  and  given  every  opportunity.  Hence,  I 
have  no  observations  to  record  concerning  the  laying  or  the  eggs  of 
Anopheles,  which  are  hardly  to  be  found  in  the  breeding  pools,  as  they 
do  not  cohere  to  form  an  egg-boat,  but  scatter  singly  over  the  surface, 
and  thus  generally  escape  detection. 

The  number  of  eggs  deposited  by  Culex  pungens  on  a  limited  quan- 
tity of  water  during  a  season  is  roughly  arrived  at  by  removing  the 
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egg-boats  every  morning  (they  are  laid  only  at  night  or  in  the  earlj 
morning),  and  keeping  a  record  of  them.  About  July  lOfli  an 
ordinary,  wooden  waterbueket  was  placed  in  a  basement  window  of 
the  Harrison  Board  of  Health  office,  where  mosquitoes  had  easy  access 
to  it  through  a  grating.  It  was  examined  every  day  for  a  week  or  so, 
but  no  eggs  were  found;  the  most  probable  explanation  being  flut 
the  bucket  was  new  and  the  water  too  clean  to  tempt  Culex  to  kj. 
On  August  2d,  after  an  absence  of  a  week  on  account  of  illness,  and 
subsequent  remissness  in  examining  the  water,  I  found  a  brood  of 
Culex  pungens  larvae,  about  three-quarters-grown,  also  an  egg-boat 
The  larvsB  were  all  about  the  same  size,  and  evidently  came  from  i 
single  laying.  Some  of  them  were  allowed  to  remain  and  pupaie. 
The  pupae  were  all  removed  August  7th  and  hatched  August  9tL 
Eggs  were  taken  at  the  following  dates : 

Aog.  2 1  egg-boat. 

«  4 6       « 

«  6 2       " 

«  6 1        " 

An  iridescent  scum  appeared  on  water,  and  no  more  eggs  were  laid 
until  water  was  changed. 

Aug.  14...... 5  ^g-boats.    Backet  placed  in  jud. 

«    16 3        « 

Bucket  accidentally  upset  and  water  renewed. 

Aug.  22 ••.. 1  egg-boat. 

"    31 1        « 

Sept.  7 1        « 

«    12 1        " 

Total 21egg-boati. 

Adding  one  laying  f  rgm  which  the  well-grown  brood  of  August  24 
had  hatched,  gives  a  total  of  twenty-two.  The  nights  after  September 
12th  were  cold,  and  no  further  laying  had  occurred  up  to  Septembs 
17th,  when  observation  ceased. 

The  weather  affects  egg-laying.  The  careful  observations  of  Kerah- 
baumer  (1901,  p.  86)  are  very  conclusive  on  this  point  On  cold, 
windy  nights  few  mosquitoes  lay  their  eggs ;  nor  do  they  lay  on  rainy 
nights.  Although  the  record  was  much  interrupted  by  twice  renewing 
the  water,  the  number  of  eggs  laid  on  this  small  quantity  of  water 
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between  July  15ih  and  September  12th,  at  the  very  conservative  esti- 
mate of  150  eggs  per  laying,  amounts  to  3,300  eggs.  The  chances  are 
that  the  great  majority  would  have  developed  to  the  perfect  insect, 
for  food  was  abundant  and  enemies  none.  If  3,000  developed  to  the 
perfect  insect,  then  about  half,  or  1,500,  would  have  been  females. 
These  figures  are  respectfully  submitted  to  the  consideration  of  those 
who  have  standing  water  on  their  premises. 

So  far  as  my  observation  goes,  the  eggs  of  CiUex  pungens  almost 
invariably  hatch  the  night  or  early  morning  following  that  on  which 
they  were  laid.  Howard  (1900,  p.  23)  mentions  sixteen  hours  as  the 
minimum  time  from  egg-laying  to  hatching.  I  have  noted  only  one 
exception  to  the  usual  period  imder  ordinary  conditions  of  tempera- 
ture, and  then  the  eggs  hatched  on  the  second  morning.  It  is  only 
necessary,  however,  to  reduce  the  temperature  to  delay  hatching.  A 
bunch  of  eggs,  found  the  morning  of  September  7th,  was  placed  in 
an  ice-chest  at  9°  C.  (48°  F.)  at  12:30  p.  m.  the  same  day,  and  left 
there  until  4  p.  m.  the  next  day.  Then  they  were  kept  at  room  tempera- 
ture, which  varied  from  20°  to  25°  C.  (68°  to  77°  F.).  They  hatched 
on  the  morning  of  September  10th,  about  seventy-two  hours  after  the 
time  of  laying. 

Larvce  of  Culex  pungens. — The  newly-hatched  larvae  are  about  one 
millimeter  in  length,  very  transparent,  active  and  have  disproportion- 
ately large  heads.  The  heart  beat  is  plainly  visible.  I  have  timed  it 
when  the  temperature  was  27°  C.  (84.5°  F.)  and  found  it  to  vary 
even  in  the  same  larva,  but  to  average  ninety-four  beats  per  minute.* 
The  observation  was  made  in  the  region  of  the  thorax. 

Kerschbaumer  (1901)  distinguishes  four  stages  of  larval  growth: 
(1)  Young  larvae,  in  which  the  thorax  is  still  no  larger  than  the 
head;  (2)  small  larvae,  with  thorax  somewhat  larger  than  the  head; 
(3)  half -grown  larvae,  and  (4)  full-grown  larvae.  A  molt  intervenes 
between  each  of  these  stages.  The  molt  is  fragmentary  and  incon- 
spicuous ;  no  larval  "skins"  are  found  in  the  water  until  the  final  molt, 
when  the  pupa  emerges.  At  this  time  the  larval  skin  splits  open  on 
the  dorsal  side  of  the  thorax,  and  the  two  breathing  tubes  of  the  pupa 
are  thrust  out  first.  At  this  time  the  caudal  breathing  tube  of  the 
larva  is  still  apparently  in  use.  With  a  fiop  the  pupa  fairly  "jumps 
out  of  its  skin,"  and  the  latter  fioats  away,  the  breathing  tube  still 
adhering  to  the  surface  of  the  water. 

^Average  of  five  coants. 


Digiti 


zed  by  Google 


570     NEW  JERSEY  AGRICULTURAL  COLLEGE 


Fie.  11. 

LaiTsof  Cttlex pipiena :  1,  young  larra ;  2,  imall  larra :  8,  half-grown  larvm;  4,  AiU-grows 
lanra ;  6,  papa :  all  mach  enlaiged.   After  Kenchbanmer. 
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LaarvcB  of  Anopheles  punctipennis. — The  remarks  on  A,  punctipenms 
under  this  head  will  no  doubt  hold  good  for  A.  maculipennis.  It  is 
donbtfnl  whether  these  two  species  can  be  distinguished  in  the  larval 
and  pupal  state.  The  pigmentation  on  the  dorsal  surface  of  the  head 
has  been  adduced  by  both  Howard  (1900,  Figure  17,  p.  41)  and  Jor- 
dan (1902)  as  a  means  of  diflferentiation;  but  I  find  it  to  be  exceed- 
ingly variable  in  A.  punctipennis,  like  all  the  col6ring  of  these  larvae, 
and  it  only  occasionally  conforms  to  the  figures  published  by  Howard 
and  Jordan,  which,  in  fact,  do  not  at  all  agree. 

The  larvae  of  Anopheles  exhibit  the  same  four  stages  as  those  of 
Culex.  A  molt  intervenes  between  every  two.  According  to  Kersch- 
baumer,  the  larvae  go  to  the  bottom  to  molt.  I  have  often  observed 
advanced  larvae  lying  inert  on  the  bottom,  as  if  dead.  They  are  not 
then  readily  stirred  into  activity.  They  also  go  to  the  bottom  to 
feed,  when  they  have  reached  an  advanced  stage  of  development,  as 
I  have  observed  many  times,  and  as  Howard  (1901)  has  already  re- 
corded. 

The  coloration  of  the  larvae  is  extremely  varied,  and  is  protective. 
It  is  often  hard  to  believe  this,  especially  in  case  of  the  white  and 
brown,  or  even  white  and  black  ones,  which  seem  so  conspicuous; 
but  when  the  larvae  are  amongst  the  aquatic  v^etation,  where  they 
naturally  live,  they  are  by  no  means  conspicuous.  Their  colors  har- 
monize with  their  surroundings.  Green  larvae  are  very  common;  and 
in  a  rich  growth  of  blue-green  algae  (Cyanophycece)  I  have  found  blue- 
green  larvae.  Usually  the  tint  is  grass-green  or  brown.  Whatever  the 
coloration  of  the  larva,  it  is  transmitted  unchanged  to  the  pupa. 

Were  it  not  for  the  fact  that  Anopheles  larvae  frequent  places 
abounding  with  aquatic  vegetation,  its  habitat  at  the  surface  of  the 
water  would  put  it  at  the  mercy  of  every  slightest  breeze.  Ordinarily, 
it  occupies  the  little  spaces  between  the  leaves  or  stems  of  the  v^eta- 
tion.  When  a  number  are  placed  in  a  dish,  without  such  vegetation, 
it  is  their  habit  to  fasten  to  the  glass  at  the  water^s  edge  by  their 
caudal  bristles,  and  they  often  form  a  row  as  evenly  spaced  as  a  rank 
of  soldiers.  No  particular  side  of  the  dish  is  preferred;  in  fact,  if 
there  are  enough,  they  may  extend  all  the  way  round. 
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Fie  12. 

hurTve  of  AnophdetwiamUpeimta:  1,  youiig  larra ;  2,  imall  Urra;  t,  lialf-growB  lam: 
i.  ftiU-grown  Urra ;  6,  papa :  enlarged.   After  Kersebbaiimer. 
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Duration  of  Larval  Ufo* 

This  depends  upon  the  conditions  of  larval' existence.  The  very 
short  period  of  one  week  has  been  reported  by  Howard  (1900,  p.  26), 
but  this  is  possible  only  in  the  hottest  summer  weather  and  with  super- 
abundant nourishment.  A  fair  average,  under  ordinary  conditions, 
would  be  about  two  weeks.  Larvae  of  Culex  pungens,  reared  from  the 
€gg"in  the  laboratory  and  insufficiently  nourished  during  the  greater 
part  of  their  existence,  pupated  at  the  end  of  seventeen  days  to  three 
weeks,  and  then  at  a  stage  of  growth  indicated  as  a  half -grown  larva 
in  Figure  12.  The  little  pupaB  (13  c)  naturally  produced  dwarfish 
adults,  and  there  were  twice  a©  many  males  as  females. 

The  very  slow  growth  of  Anopheles  larvae  under  laboratory  condi- 
tions has  been  a  serious  hindrance  in  rearing  them.  Usually  only 
the  full-grown  and  nearly  full-grown  larvae  brought  to  the  laboratory 
lived  to  pupate.  One-third  to  one-half -grown  larvae  (three  to  four 
millimeters  long)  can  be  carried  through  only  by  constant  care.  In 
order  to  obtain  adults  in  large  numbers,  it  is,  therefore,  necessarj'^  to 
collect  as  many  advanced  larvae  and  pupae  as  possible. 

Dnration  of  Adalt  UU. 

It  is  often  asked,  "How  long  does  a  mosquito  live?" — ^a  question  to- 
which  a  satisfactory  answer  cannot  be  given.  We  know  they  may  and 
do  live  a  long  time  under  certain  conditions.  For  instance,  hiber- 
nating mosquitoes  live  through  the  \rtnter — even  the  long  Arctic 
winter.  In  the  tropics  they  live  through  the  dry  season,  when  breed- 
ing is  impossible.  In  captivity  they  have  been  known,  exceptionally, 
to  live  two  months;  but  mosquitoes  in  confinement  are  not  under 
normal  conditions.  It  is  possible  that  our  summer  mosquitoes  live 
longer  than  the  usual  lease  of  life  of  our  captives,  which  I  have  found 
not  much  to  exceed  one  month  for  Culex  pungens  and  Anopheles 
punctipennis.  On  the  other  hand,  the  usual  free  life  may  be  briefer. 
As  already  stated,  my  captive  mosquitoes  have  never  laid  their  eggs. 
It  is  quite  probable  the  females  are  not  impregnated  in  captivity,  al- 
though I  have  constantly  kept  males  and  females  together.  When 
an  insect  has  laid  its  eggs  its  mission  is  ended,  and  it  soon  dies.  If 
anything  prevents  or  defers  egg-laying,  then  the  female  may  live  on. 
If  the  males,  for  any  reason,  fail  to  perform  their  function,  they,  also,, 
may  greatly  exceed  their  usual  term  of  life. 
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Fig.  18, 


Digiti 


zed  by  Google 


EXPEKIMENT  STATION  REPORT.  575 

All  mosquitoes  upon  which  l!  have  based  longevity  observations 
have  been  reared  from  the  larva  or  pupa.  They  have  been  kept  in 
cylindrical,  gallon,  battery  jars.  The  mouth  of  the  jar  is  closed  with 
mosquito-bar,  held  in  place  by  a  rubber  band.  The  jar  is  always  kept 
supplied  with  water,  sometimes  also  with  earth,  in  which  grass  or 
other  plants  are  rooted  (although  this  plan  was  found  objectionable, 
and  was  discontinued),  and  usually  with  two  or  three  sprigs  of  "wan- 
dering jew^^  (Tradescantia) .  Ripe  fruit,  particularly  bananas  and 
pears,  was  used  as  food,  and  the  female  Anopheles  were  allowed  to 
bite  at  intervals  of  three  or  four  days.  Under  these  conditions  Culex 
pungens  have  been  kept  for  forty  days  and  Anopheles  punctipennis  for 
about  a  month,  when  the  experiment  had  to  be  brought  to  a  close. 
Only  a  few  out  of  a  considerable  number  have  lived  so  long.  The 
objection  may  be  raised  that  mosquitoes  bom  so  late  in  the  season 
(August  9th  to  19th)  may  belong  to  a  hibernation  brood,  which  would 
account  alike  for  their  comparatively  long  life  in  captivity,  and  also 
for  their  failure  to  lay  eggs.  This,  however,  was  not  the  case,  for  all, 
both  males  and  females,  fed  freely  on  the  fruit,  and  the  female  Ano- 
pheles bit  eagerly,  even  after  the  middle  of  September.  No  conclu- 
sions could  be  drawn  from  the  failure  of  the  later  broods  of  Culex 
pungens  to  bite,  because  they  had  refused  to  do  so  throughout  the 
season.  Furthermore,  a  considerable  number  of  females  were  dis- 
sected, and  were  found  to  have  fully-developed  eggs  in  their  ovaries. 

Examination  of  considerable  numbers  of  Culex  and  Anopheles  from 
the  Boston  Parental  School,  during  October  and  November,  1901, 
revealed  only  empty  stomachs  and  undeveloped  ovaries.  These  mos- 
quitoes were  all  captured  indoors,  most  of  them  in  sleeping-rooms, 
where  they  had  had  every  opportunity  to  bite.  It  is  evident  that  they 
had  not  come  indoors  to  get  a  meal  of  blood,  but  to  find  hibernation 
quarters.  They  were,  therefore,  the  ^Tiibemation  brood,*^  which  is 
always  the  last  brood  of  the  season. 

The  long  lease  of  life  of  some  of  the  males  was  a  surprise,  in  view 
of  the  reiterated  statements  of  writers  to  the  effect  that  the  males 
are  short  lived.    A  few  records  are  given. 

Explanation  of  Fis.  18. 
a,  large  pupa  of  Anophdet  punctipennia,  about  the  maxlmam  size ;  b,  very  small  pupa  of  same 
firom  an  undenixed  larva ;  both  enlarged  9  diameters ;  e^  unusually  large  pupa  of  Oulexpunffau; 
d,  same  ftom  an  nndersieed  larva  reared  in  the  laboratory ;  both  show  the  small  black  larval 
eye  adjacent  to  the  large  oompound  eye,  and  are  enlarged  9  diameters.  All  the  above  form 
camera  luoida  drawings ;  e,  thread  worm,  parasitic  in  body  cavity  of  Anophdet  larva  ftom 
Delair ;  9  enlarged  12.6  times;  /,  vaginal  region  of  9.  enlarged  68  times ;  ff,  caudal  extremity 
of  same,  enlarged  08  times;  in  figures/  and  g  the  small  round  bodies  are  ova.  Original  by  H.  P, 
Johnson. 
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Culex  pungens, — ^Pupae  from  walerbucket  in  basement  August 
7th,  pupae  put  in  battery-jar,  provided  with  earth,  water  and  liviiig 
plants : 

Aog.  16 4  males,  living. 

"  26 8      "         " 

«  28 2      "         '* 

Sept  2 1  male,  8  fonales. 

«  6 1     " 

"  6 .-No    « 

**  18 5  femalee,  which  were  cholrc^rmed,  and  record  dosed. 

l/)nge8t  life  of  a  male,  twenty-seven  days ;  of  females,  forty  -|-  days. 
August  9th  is  taken  as  date  of  hatching  from  the  pupa, 

Psorophora  ciliaia. — Received  as  larvae  from  Mr.  William  P.  Seal, 
Delair.    Pupae  put  in  battery-jar,  arranged  as  for  Culex  pungens, 

Aug,  2.  (9:80  A.  M.) 1  male,  just  emerging  from  pupa. 

**     4 2  males,  2  females. 

**   18 1  male  (dying),  2  fonales. 

"   17 2  females. 

"   19 1  female, 

«   20 Extinct. 

Longest  life  of  a  male,  nine  days;  longest  life  of  a  female,  sixteen 
days. 
Anopheles  punctipennxs. — (First  colony). 

Aog.   8.  Started  with  19  pop«. 

«      9.  (12  M.)  1  female,  5  males. 

**     9.  (6  p.  M.)  1  female^  7  males. 

*<    11.  (10:40  ▲.  M.)  4  females,  7  males. 

"    12.  Two  dead  males  found. 

*<    14.  4  females  and  5  or  6  males  still  alive. 

«    14.  12  papee  added.    Two  hatched  to-day. 

*<    22.  Males  dying  off. 

<<    25.  8  or  4  males  left. 

<*    26.  8  pap«  added. 

**    27.  2paiMeadded. 

Sept   8.  8  females,  2  males  (from  puptt  added  Aogost  25th  and  27th). 
(Record  dosed.) 
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Anopheles  punctipennis. — (Second  colony). 


Aug  13. 
"    17. 
«    18. 

Mtnj  pope  placed  in  bttterj-jar. 
12  pii|)8B  placed  in  same  battery-jar. 
12  pnptt  still  unbatched. 

"    19. 
**    21 

3  pD()ie  still  nnh'atcbed. 
Several  males  still  aliye. 

Sept   2 
"      4. 

5  males,  8  females. 

6  ••      8       « 

"    a 

8     « 

8 

« 

«    10. 

8     •• 

5 

M 

*•    12. 

8     « 

4 

•« 

**    13. 

8     « 

8 

<( 

«    16. 

3     « 

8 

<i 

••    17. 

8     « 

2 

a 

(Record  closed.) 

The  last  record  is  the  most  remarkable,  for  the  males  actually  held 
their  own  better  than  the  females.  The  conditions  for  both  sexes 
were  precisely  the  same,  except  that  the  females  were  allowed  to  bite 
at  intervals,  which  the  males  always  refused  to  do. 


Proportion  of  tko  Sozoa,  Apparently  Dotorminod  I17  Dogrooo  of 
I^arral  Derelopaient* 

With  Anopheles  it  was  a  matter  of  practical  importance  to  separate 
the  large  pupae  (13  a)  from  the  small  ones  (13  6).  In  order  to  obtain 
a  stock  of  large,  vigorous  females  for  inoculation  experiments,  it  was 
necessary  to  get  large  pup©  from  which  to  rear  them.  Most  of  these 
were  pupae  collected  out-of-doors  or  pupae  from  very  large,  full-grown 
larvae  recently  brought  in.  Of  course,  large  size  presupposes  ample 
food,  abundant  sunshine  and  possibly  other  favorable  conditions  not 
always  realized  indoors.  Pupae  coming  from  larvae  that  had  been  long 
in  the  laboratory  were  generally  small. 

Both  from  the  scientific  and  the  practical  point  of  view  much  in- 
terest inheres  in  the  determination  of  sex  by  the  external  conditions 
of  life.  Nowhere  have  experiments  more  clearly  shown  that  the  pro- 
portion of  the  sexes  may  be  controlled  than  among  insects.  Mrs. 
Mary  Treat,  of  Vineland,  N.  J.,  has  recently  published  (1898)  an 
account  of  a  most  interesting  series  of  experiments  with  the  butterfly 
{Papilio  asterias).  When  the  caterpillars  were  underfed  a  great  pre- 
ponderance of  males  was  obtained,  almost,  but  never  entirely,  to  the 

87 
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exclugion  of  females.    Landois  obtained  in  the  eajne  way  similar  resolti 

with  the  caterpillars  of  Vanessa  urticm. 

}JLy  results  with  mosquitoes,  while  too  scanty  \o  be  conclusive,  are, 

f)erhap6,  worth  recording. 

Twenty-three  large  pupae  of  A,  punciipennis  gave  fifteen  females 

and  six  males.    Two  pupae  died.    Therefore,  71.43  per  cent,  were  f^ 

males  and  28.57  per  cent,  were  males.    Twenty-three  small  pupc  of 
1 .  punciipennis  yielded  three  females  (20  per  cent.)  and  twelve  males 

'  »  per  cent) ;  eight  died  either  as  pupae  or  in  the  act  of  hatching. 
>re  is  often  a  high  rate  of  mortality  among  the  small  pupae. 
V  single  experiment  was  made  with  Culex  pungens.  Larvae  hatched 
m  the  Qgg  on  August  4th,  and  5th  were  kept  in  a  dish  in  the  labora- 
/,  without  suflBcient  food,  and  the  first  pupa  was  found  August  23d, 
ch  must  have  come  from  a  larva  not  more  than  half -grown.  Four 
re  pupae  appeared  two  days  later ;  and,  to  stimulate  pupation,  the 
\rae  were  now  liberally  fed.    By  the  29th  about  twenty  pupc  had 

.    Kjared;   these  had  all  been  placed  in  a  battery- jar,  and  yielded 
Ive  males  {^^  2-3  per  cent)  and  six  females  (33  1-3  per  cent). 

Food  of  Ijmxirm. 

A  good  many  experiments  were  made  to  determine  the  best  food  for 
rearing  the  larvae  of  Anopheles,  and,  incidentally,  a  few  with  Citlei 
pungens.  The  conclusion  reached  from  these  experiments  and  from 
microscopic  examination  of  the  contents  of  the  alimentary  canals  of 
the  larvae  was  that  the  minutest  algae,  notably  Protococcus,  Seem- 
desmus,  Raphidium,  Cosmarium*  and  no  doubt  a  variety  of  other 
Dcsmids  and  Diatoms,  form  the  chief  food  of  the  larvae.  Bits  rf 
filamentous  alga}  (Spirogyra,  etc.)  are  also  swallowed;  but  animal 
food  was  not  detected.  The  larvae  browse  on  decaying  vegetation, 
eating  ofiE  not  only  minute  vegetal  growths  (Bacteria,  ptc)  that  cover 
it,  but  the  cellular  substance  of  the  leaves  and  stems  as  welL  Epi- 
dermal cells  of  leaves  have  been  found  in  the  stomachs  of  larva. 

A  good  way  to  promote  the  growth  of  Culex  pungens  larvae  is  to  pnt 
grass  in  the  water.  In  decaying  it  promotes  the  development  <rf 
bacteria,  and,  later,  of  microscopic  algae.  It  is  evident,  from  tb 
prompt  growth  of  the  larvje,  that  the  rotting  grass,  stems  and  leaves, 
and  possibly  the  bacteria,  serve  as  food.    As  already  noted,  larv»  rf 

*  I  am  indebted  to  Mr.  Horatio  N.  Parker  for  the  determinalioii  of  thae. 
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<7.  pungens  thrive  in  very  foul  water,  even  that  contaminated  by 
•ewage.    Anopheles  larvae  I  have  never  found  in  such  water. 

The  fact  that  the  great  bulk  of  the  contents  of  the  stomachs  of 
both  Anopheles  and  Culex  larvae  is  ProtococcuSj  indicates  this  as  a 
staple  article  of  diet.  I  have  not  observed  much  selection  of  the  par- 
ticles brought  to  the  mouth  by  the  vortex  created  by  the  maxillary 
brushes,  and  there  is  nothing  to  indicate  such  selection  in  the  con- 
tents of  the  stomach.  Anopheles,  being  largely  a  surface-feeder,  draws 
to  its  mouth  all  sorts  of  floating  particles.  On  dusty  days  a  great 
deal  of  inorganic  matter  falls  on  the  water,  and  these  wholly  innu- 
tritious  particles  find  their  way  to  the  stomach  in  sufficient  numbers 
to  make  its  contents  decidedly  "gritty."  The  view  expressed  by  Howard 
{1900,  p.  38),  that  the  specific  gravity  of  the  Anopheles  larva  is 
materially  reduced  because  it  feeds  upon  floating  particles,  and  there- 
fore "it  supports  this  horizontal  position  just  beneath  the  surface 
film  with  comparative  ease,  and,  in  fact,  without  effort,  the  tension 
of  the  surface  film  itself  being  hardly  needed  to  hold  it,"  is  not  sus- 
tained by  this  observation.  The  large  amount  of  mineral  matter 
■which  the  Anopheles  larva^  occasionally  takes  in  certainly  does  tend 
to  increase  its  specific  gravity,  and  yet  it  remains  at  the  surface  with- 
out the  least  effort.  I  have  frequently  seen  the  larvae  feeding  at  the 
bottom,  and  lying  there  inert,  without  the  slightest  visible  movement 
or  apparent  effort.  It  is  evident,  then,  that  their  specific  gravity,  like 
that  of  most  animals,  is  actually  greater  than  that  of  water,  and  they 
remain  at  the  surface  in  a  horizontal  position  because  held  there  by 
surface  tension.  Not  merely  the  cephalic  and  caudal  extremities,  as 
represented  by  Howard  (1900,  Figure  14;  1901,  Figure  19),  break 
the  surface  film,  but,  as  a  rule,  the  entire  length.  The  position  shown 
by  Howard,  with  only  head  and  caudal  end  breaking  the  surface,  is 
eometimes  assumed,  but  it  not  usual  or  typical. 

Bitinc  Habits. 

These  particular  "habits"  of  mosquitoes  may  be  considered  to 
require  no  remark.  Most  people  would  regard  them  as  well  known 
already.  Still,  there  are  misconceptions  regarding  this  pernicious 
practice  of  the  female  mosquito. 

Males,  apparently,  never  bite.  Not  that  they  are  averse  to  blood, 
for  Berkeley  (1902,  p.  29)  has  found  that  they  will  feed  upon  it  if 
it  is  offered  to  them  on  a  swab.    Many  times  I  have  tried  to  induce 
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male  Anopheles  in  confinement  to  bite,  but  have  never  succeeded. 
Female  Anopheles,  a  certain  number  of  days  aifter  coming  from  ibt 
pupse^  bite  quite  freely,  even  during  the  daytime,  which,  is  contran 
to  their  habits  when  free.  In  no  instance  have  I  been  able  to  indae? 
Anopheles  to  bite  until  at  least  six  days  after  leaving  the  pupi. 
During  this  interval,  however,  they  frequently  suck  the  juice  of  ripe 
fruii 

It  is  commonly  believed  that  a  mosquito  that  has  gorged  itself  will 
not  bite  again;  but  recent  experimental  studies  have  exploded  die 
idea.  Indeed,  the  transmission  of  both  malaria  and  yellow  fever  de- 
pends on  their  biting  at  least  twice.  I  find  that  Anopheles  that  hsn 
bit  once  are,  if  anything,  more  likely  to  bite  again.  They  even  bitp 
sometimes  as  frequently  as  every  other  day,  when  they  have  not  fullj 
digested  the  previous  meal.  A  female  punctipennis  that  was  k^ 
isolated  bit  at  9:30  a.  m.  September  3d;  at  10:50  a.  m.  September 
6th;  at  11  A.  M.  September  8th,  and  at  10:30  a.  m.  September  lOft. 
After  that  she  was  evidently  satisfied,  for  I  could  not  induce  her  to 
bite  again. 

Why  female  mosquitoes  bite  is  not  certainly  known.  It  is  some- 
times thought  that  they  need  the  blood  in  order  to  mature  their  ^gs: 
but  it  has  never  been  satisfactorily  shown  that  they  cannot  lay  afte- 
partaking  of  a  simple  diet  of  the  juices  of  plants.  Wherever  they 
swarm  in  uninhabited  regions  this  must  be  the  case.  The  fact  that 
both  Anopheles  and  Culex  of  the  hibernation  brood  do  not  partate 
of  blood  in  the  autumn  before  going  into  winter  quarters  (when  tl^ 
ova  are  to  remain  undeveloped  for  months),  but  are  most  blood- 
thirsty after  they  emerge  in  spring  (Anopheles  at  this  time,  as  I  have 
observed,  biting  even  in  the  daytime),  seemingly  indicates  a  correb- 
tion  between  a  meal  of  blood  and  the  rapid  maturing  of  the  eggs. 

ParasitM* 

Beautiful  clusters  of  Vortioellids  are  frequently  to  be  seen  on  the 
thorax,  abdomen,  and  even  on  the  head  of  the  larvse  of  Culex  pungens. 
They  may  be  so  abundant  as  to  give  the  thorax,  especially,  a  whitirii, 
gelatinous  appearance  to  the  naked  eye.  It  is  unlikely  that  ibe» 
Vortioellids  do  the  larva  any  harm,  as  the  larva  simply  affords  tiiea 
an  attachment  and  transportation — ^possibly,  food  'also — brought  by 
the  vortex  which  it  creates  in  the  water. 
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The  only  internal  parasite  found  was  a  small  Nematode,  or  thread- 
worm (Figure  13  e),  in  the  larvae  of  Anopheles.  It  lives  in  the  body 
4»vity,  and  is  probably  not  very  common.  Six  were  obtained  during 
the  summer,  all  from  larvae  sent  to  me  by  Mr.  William  P.  Seal,  of 
Delair.  Only  one  was  found  by  dissection,  the  oth^s  were  in  the 
bottom  of  a  dish  containing  a  newly-received  lot  of  the  larvae,  many 
of  which  were  dead.  The  Nematodes  were  aJive,  however,  and  had 
very  likely  crawled  out  of  the  dead  and  partly-disintegrated  larvae. 
The  Nematode  is  about  twice  as  long,  on  the  average,  as  the  larva  it 
inhabits,  the  specimens  represented  in  Figure  13  e  measuring  9.17 
mm.  in  length  and  .16  mm.  in  greatest  diameter,  tapering  slightly 
towards  anterior  and  posterior  ends.  The  opening  of  the  vagina 
(Figure  13/,  female)  is  slightly  nearer  the  head  than  the  posterior 
extremity.  The  anus  has  not  been  found.  The  caudal  extremity 
(Figure  13^)  is  filiform,  and  tapers  to  a  fine  point;  its  length  is 
not  quite  equal  to  the  diameter  of  the  posterior  region.  The  entire 
worm,  except  a  limited  region  at  the  posterior  extremity,  is  packed 
with  very  minute  ova,  which  completely  conceal  the  intestine.  No 
oral  papillae  have  been  detected. 

More  abundant  material  and  other  stages  in  its  development  are 
necessary  to  determine  the  relationships  of  this  interesting  parasite. 
It  is  possible  that  it  is  sometimes  numerous  enough  and  suflBciently 
injurious  to  serve  as  a  check  on  the  increase  of  Anopheles. 

Th«  Tr^Biml— ion  of  Malaria. 

There  is  a  wide-spread  misapprehension  regarding  the  way  in  which 
malaria  is  transmitted  by  mosquitoes.  Many  who  unhesitatingly  ac- 
cept this  view  are  unable  to  explain  upon  what  foundation  it  rests, 
or  why  it  has  so  quickly  won  the  acceptance  of  biologists  the  world 
over.  Many,  even  of  the  medical  profession,  attach  little  or  no  im- 
portance to  the  really  great  differences  in  the  modes  of  existence  of 
the  various  disease  germs.  Hence,  it  is  not  surprising  that  they  should 
regard  the  malarial  organism  as  a  germ  of  the  same  sort  as  bacteria, 
endowed  with  the  well-known  power  of  most  bacteria  to  live  outside 
the  animal  body  and  withstand  cold,  heat,  dryness  and  other  adverse 
<K>ndiCon8.  If  this  were  so,  modes  of  transmission  other  than  that 
by  mosquitoes  would  require  the  most  careful  consideration.  No 
reputable  pathologist  or  bacteriologist  would  venture  to  assert  that 
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one  might  not  contract  malaria  as  one  contracts  typhoid  or  diphthem 
or  small-pox.  The  simpler  the  life  history  of  a  pathogenic  organian. 
the  greater  the  variety  of  conditions  under  which  it  can  lead  an  sdm 
existence.  As  compared  with  bacteria,  the  life  liistory  of  the  malarial 
organism  is. exceedingly  complex;  accordingly,  we  find  its  eonditioitf 
of  existence  rigorously  restricted.  So  far  as  known,  not  one  of  the 
whole  great  group  of  the  Sporozoa  (literally,  spore-producing  animals), 
to  which  the  malaria  organism  belongs,  can  lead  an  active  existenee 
outside  its  appropriate  host  Without  exception,  they  are  obligate 
parasites.  Probably  all  of  them  pass  at  least  a  portion  of  their  cjdt 
within  the  very  cells  of  their  host.  It  is  not  surprising,  therefore, 
that  none  of  the  Sporozoa  have  been  found  to  lead  a  saprophjtie 
existence;  that  not  one  has  been  cultivated  outside  its  host.  With  tbt 
bacteria,  on  the  contrary,  it  is  the  exception  that  they  cannot  be  reared 
on  nutrient  media. 

The  host  species  of  any  Sporozoon  are  always  few  and  eloeelj  re- 
lated; frequently  there  is  but  one.  Again,  within  the  body  of  thr 
host  these  fastidious  parasites  elect  only  cells  of  a  certain  tissue,  and 
often  even  that  tissue  as  it  occurs  in  some  particular  organ.  ThiK, 
the  entire  order  Hsamatozoa,  to  which  the  malarial  organism  belong?, 
live  in  the  red  blood  corpuscles,  but  in  no  other  part  of  the  vertebrae 
body.  Here  they  are  completely  shut  in  from  the  outer  world,  U> 
which  they  have  no  direct  access.  The  blood-sucking  habit  of  the 
mosquito  affords  them  an  exit — ^first,  to  the  mosquito's  body,  wherp 
they  pass  through  a  cycle  different  from  that  in  the  blood,  and  theiu 
by  the  agency  of  the  mosquito,  back  to  the  circulation  of  man,  beast 
or  bird,  according  to  the  special  form  of  malaria. 

The  Ha?matozoa  differ  from  the  rest  of  the  Sporozoa,.  inasmuch  ^ 
tJiey  live  in  two  hosts,  vertebrate  and  mosquito  or  some  other  blood- 
Bucking  parasite.  In  all  forms  of  human  malaria  yet  investigated  tbe 
carrier  host  is  a  mosquito  of  the  genus  Anopheles,  This  reveals  ti» 
highly-specialized  nature  of  their  parasitism.  Culex,  so  nearly  related 
to  Anopheles,  so  like  it  in  all  its  structure,  physiology  and  habits 
cannot  become  infected,  so  far  as  known,  with  any  form  of  humau 
malaria.  On  i\w  other  hand,  the  malaria  of  birds,  which  differ* 
slightly  from  human  malaria,  cannot  be  transmitted  by  Anophdei, 
but  only  by  Culex.  Yellow  fever,  again,  has  been  experimentallj 
shown  to  be  transmitted  by  still  a  third  form  of  mosqidto,  Sie^omp& 
fasciata.  For  the  germ  of  cattle  fever  (known  in  this  country  ai 
Texas  cattle  fever)  no  species  of  mosquito,  nor  even  any  true  insect, 
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serves  as  the  transmitting  host,  but  a  blood-sucking  parasite  of  the 
Arachnid  group,  the  cattle-tick  (Boophilus  bovis)  (Smith  and  Kil- 
bome,  1893).  Indeed,  there  is  strong  circumstantial  evidence  that  a 
rare  and  local  human  haematozoic  disease,  the  "spotted  fever''  of  the 
Becky  Mountain  region,  is  transmitted  by  the  bite  of  a  tick  (Wilson 
and  Chowning,  1902). 

Can  any  species  of  Sporozoon  pass  from  host  to  host  without  an 
animal  carrier  ?  The  answer  to  this  question  concerns  us  much.  As 
soon  as  it  is  demonstrated  that  even  one  form  of  the  disease-producing 
Sporozoan  can  pass  from  one  vertebrate  to  another,  we  naturally  inquire 
whether  this  may  not  be  the  case  sometimes  with  the  malarial  parasite 
also.  The  answer  is,  emphatically,  no !  Notwithstanding  there  are 
numerous  Sporozoa  which  pass  from  one  host  to  enter  another  of  the 
same  species,  with  an  intermediate  sojourn  in  the  outer  world,  this 
passage  is  made  in  the  form  of  encysted  spores.'  Encystment  is  abso- 
lutely necessary  to  protect  these  delicate  organisms  from  dessiccation. 
Since  no  encystment  occurs  with  the  malaria  germ,  or  with  any  of 
the  known  Hsematozoa,  we  are  justified  in  concluding  that  direct  trans- 
mission is  impossible  for  them.  Like  the  seed  of  a  plant,  the  animal 
spore  must  reach  a  suitable  soil  before  it  can  germinate.  The  only 
euitable  soil  is  the  body  of  its  appropriate  host.  To  give  a  specific 
instance:  There  is  a  disease  of  rabbits  known  as  Coccidiosis,  caused 
by  the  Sporozoon  Goccidium  oviforme,  which  invades,  in  vast  numbers, 
the  epithelial  cells  of  the  gall  ducts  and  small  intestine.  Coccidium 
oviforme  has  a  life  history  almost  identical  with  that  of  the  malarial 
parasite,  but  with  the  important  difference  that  both  the  sexual  and 
asexual  cycle  are  passed  in  the  same  host  The  rabbit  is,  so  to  speak, 
l)oth  the  intermediate  and  the  definitive  host,*  and  tlie  Coccidium  has 
simply  to  pass  from  rabbit  to  rabbit.  This  it  does  in  the  most  direct 
way  possible,  passing  out  of  the  body  in  the  form  of  spores  with  the 
fcBces,  and  then,  still  in  the  spore  form,  is  taken  with  the  food  into 
the  digestive  tract  of  another  rabbit,  which  it  infects  in  turn.  Were 
such  a  simple  mode  of  direct  infection  possible  for  the  malarial  para- 

*Thenfieof  the  terms  'intermediate*'  and  "definitive"  as  applied  to  hosts  has 
heretofore  )>een  arcarate  and  clear  to  parasitology,  but  unfortanatelj  the  mosquito- 
malaria-theorj  has  introduced  some  confanion.  The  definitive  host  is  invariablj  the 
one  in  which  ihe  parasite  attains  sexaal  maturity,  and  in  which  sexual  reproduction 
occurs.  All  r^'p^'odu  tive  processes  in  the  intermediate  host  are  asexual.  Hence 
man.  not  the  mosqnit'^,  is  the  intermediate  host  of  the  malaria  parasite,  for  the 
aponilaiion  in  the  blood  is  asexual,  while  the  phases  in  the  mosquito  are  sexual. 
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Bite,  we  may  be  well  assured  it  would  be  followed ;  for  nature  does  Boi 
adopt  roundabout  methods  when  direct  ones  will  serre  her  eskia.  To 
the  parasitologist,  therefore,  the  fact  that  experimente  have  Aawn 
beyond  a  doubt  that  malaria  is  transmitted  by  mosquitoes  is  snfficieiit 
proof  that  this  is  the  only  means  of  transmission. 

We  may,  accordingly,  dismiss  once  and  for  all  the  time-hcHiored 
but  m*ver-proven  doctrine  that  malaria  germs  lurk  in  damp  soil  or 
float  in  the  miasma  of  swamps^  ready  to  infect  mankind  whenerer 
the  soil  is  disturbed  or  the  swamp  air  is  breathed.  That  we  may  get 
malaria  from  swamps  and  in  consequence  of  breaking  the  soil  cannot 
be  denied ;  however,  we  get  it,  not  directly,  but  because  thase  ccmdi- 
tions  favor  the  breeding  of  Anopheles, 

.Mthough  the  life  history  of  the  malarial  parasite  is  a  subject  to 
which  I  i-an  add  nothing  new,  and  one  already  much  written  abooty  it 
seems  not  superfluous,  in  view  of  the  general  failure  to  compreheod 
its  true  import,  to  state  it  quite  fully,  in  language  as  nntechnical  as  is 
consistent  with  accuracy. 

At  the  outset  it  is  necessary  to  define  just  what  is  meant  by 
"malaria,*'  for  many  and  diverse  ailments  masquerade  under  this  coo- 
venient  guise.  Many  physicians  diagnose  as  "malaria"  a  generd 
malaise  characttTized  by  a  slight  fever,  which  is  relieved  by  admini^- 
tering  quinine.  Again,  there  may  be  a  "chill"  as  well  as  a  fever. 
Even  this  dois  not  prove  a  case  of  malaria,  which  can  be  diagnosed 
with  eertaintv  only  from  the  blood.  Unless,  after  reasonably  dUigent 
search,  the  malarial  germ  ("plasmodium"  or  "amoebula")  is  found  in 
the.  blood,  it  is  safe  to  conclude  the  disease  is  not  true  malaria,  no 
matter  what  the  symptoms.  The  malarial  paroxysm  or  "chill"  ii 
nndouhtedly  tho  most  reliable  clinical  s}Tnptom,  but  is  not  infallible 

If  fnshly-drawn  malarious  blood  is  kept  at  body  temperature,  and 
prott't  tt  il  from  the  atmosphere,  the  plasmodia  in  the  corpuscles  may 
be  soon  to  exhibit  active  streaming  or  amoeboid  movements;  henoe, 
the  names  "Plasmodium"  and  "Amoebula"  are  very  appropriate.  The 
Plasmodium  remains  constantly  within  the  corpuscle  and  feeds  upon 
it  The  htTmoglobin  of  the  corpuscle  is  the  source  of  the  characteristic 
piirment  sei^n  in  the  plasmodium.  Eventually  the  corpuscle  is  de- 
ptroycd.  The  application  of  a  suitable  dye  to  a  dried  blood-smear  on 
a  glass  slide  or  cover-glass,  stains,  not  only  the  plasmodium  in  iti 
entin  t y.  but  also  its  nucleus,  thus  demonstrating  that  the  malaiial 
organism  is  a  cell.    It  is,  in  fact,  a  unicellular  animal,  a  protosoon. 
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By  far  the  commonest  type  of  malaria  in  this  latitude  is  the  tertian, 
in  which  the  paroxysm  comes  every  other  day.  The  quartan,  in  which 
the  chill  recurs  at  intervals  of  seventy-two  hours,  is  comparatively 
rare ;  while  the  oestivo-autumnal,  or  tropical,  fever  with  us  is  properly 
an  exotic  from  the  tropics  or  Southern  Europe;  but,  according  to 
Dr.  Berkeley,  it  has  obtained  a  foothold  in  New  York  City,  where 
small  epidemics  of  it  occur  every  summer.  In  this  type  of  malaria 
the  chills  come  at  irregular  intervals. 

Parasitologists  now  recognize  that  each  of  these  three  types  of 
malaria  is  caused  by  a  different  and  distinct  species  of  malarial  para- 
.iite,  distinguishable  by  well-marked  morphological  characters.  Thus, 
tertian  fevers  are  produced  by  Plasmodium  vivax;  quartan  by  Plds- 
modium  malaricBy  and  aestivo-autumnal  by  Lav  crania  malarice.  Some 
have  thought  it  possible  to  distinguish  a  fourth  type,  the  quotidian, 
characterized  by  a  daily  paroxysm.  The  now  generally-accepted  expla- 
nation of  this  "type"  is  that  it  is  simply  the  result  of  a  double  infec- 
tion of  tertian.  It  is  possible,  also,  to  have  a  double  infection  of 
quartan  or  of  tertian  and  quartan,  so  that  recurrence  of  the  paroxysm 
may  come  sometimes  every  day,  or  even  oftener,  and,  again,  on  alter- 
nate days. 

In  every  form  of  malaria  the  chill  marks  an  important  epoch  in 
the  life  history  of  the  parasite.  At  this  time  "sporulation"  is  taking 
place — that  is  to  say,  the  plasmodia,  having  attained  the  limit  of  their 
individual  growth,  and  having  used  up  all  the  nourishment  afforded 
by  the  corpuscle,  reproduce  asexually.  The  nucleus  divides  into  several 
daughter-nuclei,  and  each  of  these  gathers  to  itself  its  due  quota  of 
the  living  substance,  the  protoplasm,  of  the  mother-cell.  The  en- 
closing membrane  of  the  used-up  corpuscle  now  ruptures,  and  the 
spores  (known  technically  as  the  "schizospores"  or  "merozoits")  escape 
into  the  blood  serum,  and  thence  invade  other  corpuscles.  In  doing 
this  they  disturb  the  temperature  equilibrium  of  the  body,  and  the 
^^chill"  results.  The  giving  of  quinine  is  most  effective  at  the  onset 
of  the  chill,  because,  no  doubt,  the  free  spores  in  the  blood  are  more 
exposed  to  the  poisoning  action  of  quinine  than  are  the  plasmodia  in 
the  corpuscles. 

If  the  fever  is  left  to  take  its  course,  more  and  more  corpuscles  are 
invBded  and  destroyed;  the  patient  constantly  gets  worse.  Whether 
a  condition  of  effective  resistance  is  attainable — in  other  words, 
whether  we  may  at  length  become  immune — is  not  known,  because 


Digiti 


zed  by  Google 


586  NEW  JERSEY  AGRICULTURAL  COLLEGE 

of  the  well-nigh  universal  use  of  quinine  in  all  civilized  countries 
thus  breaking  up  the  fever  before  the  body  has  time  to  develop  any 
resistant  powers  it  may  possess.  A  fact  of  great  significance  in  con- 
nection with  this  matter  is  the  observation  of  Koch  that  the  well- 
known  immunity  of  the  Negro  race  is  not  natural,  but  acquired.  All 
Negro  children  in  the  malarious  regions  of  Africa  have  malaria,  and 
as  they  grow  up  gradually  become  immune.  Natural  immunity  among 
Caucasians  is  extremely  rare;  but  instances  of  it  have  been  known  in 
Italy. 

The  malarial  organism  was  discovered  in  the  human  blood  by  the 
PVench  army  surgeon,  Laveran,  in  1880.  Although  his  discovery 
^obtained  little  acceptance  for  a  decade,  it  has  since  become  universally 
recognized  as  the  cause  of  malaria,  and  has  everywhere  served  as  & 
valuable  means  of  diagnosis.  For  years  the  presence  of  the  phtt- 
modium  in  the  blood  corpuscle  was  a  standing  enigma.  It  was  not 
diflBcult  to  follow  it  through  its  apparently  simple  phases  from  tht 
spore  to  the  full-grown  plasmodium,  thence  to  the  spore  again.  Thoe 
changes  take  place  with  clock-like  regularity.  But  how  did  the  firtt 
germs  get  into  the  blood,  and  how  can  a  parasite  so  located  infect 
new  individuals  ? 

Light  began  to  dawn  on  this  knotty  problem  with  the  discovery, 
in  1897,  by  MaeCallum,  at  Johns  Hopkins  University,  of  a  new  and 
entirely  unexpected  phase.  Incredible  as  it  may  seem,  these  tiny 
organisms,  unicellular  though  they  are,  have  a  sexual  reproduction. 
The  purely  asexual,  sporulating  process  in  the  blood  may  go  on  for 
a  long  period,  but  not  indefinitely.  Sooner  or  later  some  of  the  plat- 
media  assume  an  appearance  different  from  the  rest.  The  diffarenoe 
is  but  slight  in  tertian  and  quartan  fevers,  but  in  the  aestivo-autumnal 
it  is  striking.  In  this  form  of  malaria  a  large  number  of  the  Plas- 
modia assume  a  somi-lumar  form  and  are  known  as  the  "crescents." 
A  general  name  now  applied  to  these  bodies  is  "gamete''  or  "game- 
tocyte."  On  dra^ving  a  little  blood  and  closely  watching  the  gametes 
under  the  microscope  the  observation  originally  made  by  MacCallim 
may  be  repeated.  Some  of  'the  gametes,  distinguishable  by  slightly- 
larger  size,  will  suddenly  be  seen  to  give  birth  to  several  actively, 
lashing,  thread-like  bodies,  known  as  the  fiagella  or  microgamete8. 
These  swim  actively  through  the  blood  serum,  and  finally  unite  with 
other  gametes,  which  have  remained  inert,  producing  no  flagellated 
bodies.     The  union  of  these  two  bodies — the  inert  macrogamete  and 
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-fclie  tiny,  active  microgamete — constitutes  the  process  of  fecundation- 
It  is  essentially  the  union  of  the  male  element  (spermatozoon) .  and 
■the  female  element  (egg  or  ovum),  which  everywhere  inaugurates  the 
development  of  a  new  being.  Only,  in  the  case  of  the  malarial  or- 
ganism, we  have  to  do  with  a  unicellular  parasite,  and  one  perfectly 
adjusted  to  a  very  special  mode  of  existence.  It  was  soon  ascertained 
that  "exflagellation'^  (and,  consequently,  fertilization)  never  occurs 
until  the  blood  has  been  drawn.  The  cycle  which  it  inaugurate  must, 
therefore,  be  passed  somewhere  outside  the  human  body.  But  where 
and  how  ? 

Two  years  before  MacCallum^s  discovery  an  English  army  surgeon 
stationed  in  India,  Major  Ronald  Ross,  following  a  suggestion  of 
Manson,  who  had  then  recently  discovered  tliat  human  filariasis  ifr. 
transmitted  by  mosquitoes,  began  experimenting  with  mosquitoes  of 
the  genus  Culex.    The  mosquitoes  were  allowed  to  bite  persona  suffer- 
ing with  malaria,  but  with  uniformly  negative  results.     The  mos- 
quitoes remained  sterile.    Finally,  in  1897,  Ross  employed  "dapplc- 
vinged  mosquitoes"   (Anopheles),  allowing  them  to  bite  a  patient 
whose  blood  contained  the  crescents  of  sestivo-autumnal  fever.    Pour 
or  five  days  later  he  found  on  the  stomach  of  two  of  the  mosquitoes 
pigmented  bodies,  evidently  parasitic,  which  he  rightly  identified  as 
the  malarial  organism.    The  matter,  however,  was  not  proved.    It  waS' 
not  alone  necessary  that  the  patient  should  infect  the  mosquito;  the 
mosquito,  in  turn,  must  infect  a  human  subject.    On  account  of  the 
inevitable  difficulties  of  experimenting  with  human  beings,  Ross  em- 
ployed birds,  which  have  their  own  types  of  malaria,  slightly  different 
from  human  malaria.    The  mosquitoes  used  were  of  the  genus  Culex — 
the  very  species  that  had  given  only  negative  results  with  human 
naalaria.     The  experiments  were  entirely  successful.     From  biting 
malarious  birds  the  mosquitoes  became  infected  with  the  malaria.    The 
germs  could  be  followed  in  their  development  in  the  mosquito  step 
by  step  until  the  cycle  was  completed.    Then,  multiplied  ten  thousand- 
fold, in  the  form  of  exceedingly  minute  sickle-shaped  bodies  (known 
as  *T)lasts'^  or  "sporozoits"),  they  gathered  in  the  salivary  glands, 
ready  to  enter,  with  the  poisonous  saliva,  the  blood  of  any  bird  that 
might  be  bitten.     Healthy  birds  bitten  by  mosquitoes  having  the 
malaria  germs  in  this  stage  of  development  in  five  to  nine  days  were 
found  to  have  the  plasmodium  in  their  blood. 

While  Ross  was  experimenting  in  India,  a  number  of  Italian  in- 
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^eetigators,  prominent  among  whom  were  Grassi,  Dionesi,  Bignami 
and  Bafitianelliy  had  been  busy  with  the  same  problem,  and  the  reaolti 
of  their  extended  and  painstaking  researches  showed,  beyond  a  donU, 
that  Anopheles  was  the  carrier  and  the  intermediate  host  of  the  three 
best-known  forms  of  human  malaria,  and  that  Culex  played  the  same 
part  for  bird  malaria.  The  ^'mosquito-malaria  theory''  was  now  no 
longer  a  thought,  but  an  established  fact  It  only  remained  to  woik 
out  details  and  conduct  experiments  of  a  less  technical,  but  more  com- 
prehensible and  more  convenient,  sort  for  those  not  versed  in  tte  in- 
tricate life  histories  of  animal  parasites. 

.Wimt  manner  of  development  is  it  that  takes  place  in  the  mosquito? 
The  figures  on  Plate  14  (modified  from  Grassi,  101)  will  help  to 
make  it  clear.  Starting  at  1  with  the  organism  in  the  form  of  a  epcftih 
aoit,  which  invades  the  human  blood  with  the  help  of  an  infect 
Anopheles,  we  see,  first,  the  simple,  asexual  cycle,  which  produces  la 
Attack  of  malaria.  Each  of  the  many  sporozoits  that  Anopheles  injecta, 
with  poison,  into  the  blood  seeks  a  red  corpuscle  and  passes  inside  d 
it  It  grows  at  the  expense  of  the  corpuscle,  becoming  the  faTniliar 
Plasmodium,  and  at  full  maturity  divides  into  a  small  number  of 
spores,  which  are  scattered  in  the  blood  serum  and  promptly  invade 
fresh  corpuscles.  Every  time  this  occurs  there  is  a  ^'chill.*'  At  length, 
gametes  appear,  at  first  a  few,  then  numerously.  If  the  patient  is  now 
bitten  by  Anopheles,  the  fertilization  (Figure  14,  6)  takes  place  in 
the  mosquito's  stomach  and  the  sexual  cycle  begins.  As  the  first  result 
we  get  a  little,  worm-like  body,  the  ookinet  or  vermicule,  which  woria 
its  way  into  the  wall  of  the  mosquito's  stomach.  The  stage  shown  in 
Figure  8  is  passed  in  the  wall  of  the  stomach.  The  subsequent  stages^ 
characterized  by  very  rapid  growth,  occur,  apparently,  on  the  outside 
(t.  e,,  the  peritoneal  surface)  of  the  stomach,  but,  actually,  just  under 
the  extremely  thin,  muscular  and  elastic  layer,  which  is  very  dis- 
tensible and  stretches  to  accommodate  the  growth  of  the  parasite. 
Those  large  bodies  soon  become  visible  on  the  stomach  of  an  infected 
mosquito  (Figure  15,*  four  and  one-half  days  after  infection)  with  i 
low  power  of  the  microscope.  Still,  the  growth  continues  (Figure 
14,  11),  and  now  we  find  there  has  been  a  division  of  the  nucleus,  and 
the  more  the  amphiont  (as  it  is  called)  increases  in  size,  the  mor» 
numerous  become  the  nuclei.  Each  nucleus  gathers  to  itself  a  stelMe 
mass  of  protoplasm. 

♦  Dr.  Berkeley's  Figure  49. 
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Then^  witiiin  this  mass  still  f mother  divisions  of  the  nucleus  tak(^ 
place,  the  now  minute  daughter-nuclei  crowding  to  the  surface  of  the 
irregular  masses  of  protoplasm  (Figure  14,  15).  Each  tiny  nucleus, 
is  soon  the  centre  of  a  rod-shaped  body,  and  there  are  several  thou- 
sands of  these  rod-like  bodies  (the  sporozoits)  in  the  enormously- 
enlarged  Amphiont    Large  groups  of  them  lie  parallel  to  each  ottier^ 

V 


Vig.  16. 

fltomaoh  of  Ancphetet  maeviUpamUt  ahowlDg  malarial  ZjROtes  or  AmphloDts  4V(  days 

old.    The  rouoded,  pygmented  sjgotes  He  In  the  mesbei  of  (be  mnicalar 

llbrea.   If,  neck  ol  stomach :  M  malptghlan  tubo'es ;  /,  ileum. 

Viom  Berkeley*!  Lab.  Work  with  Moequiioea. 

producing  the  characteristic  striated  appearance  (Figure  14,  17)- 
The  capsule  bursts  and  the  10,000  or  more  sporozoits  are  set  free  in 
the  mosquito's  body  cavity.  Owing  to  some  attraction  of  unknown 
nature,  but  presumably  chemotaxis,  they  gather  in  the  large,  vacuo- 
lated cells  of  the  salivary  glands  (Figure  16).  Thence,  they  are  in- 
jected, with  the  secretion,  into  the  first  person  the  Anopheles  bitee^ 
and  after  a  short  period  of  incubation  that  individual  comes  d<^wn 
with  malaria. 
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Tbe  same  moequito  can,  and  no  doubt  often  does^  infect  more  thai 
one'inclivndal.  The  length  of  time  the  sporozoits  retain  their  vitiii^ 
in  the  mosquito  is  not  known.  Observations  by  Grassi  indicate  tiiai 
the  sporozoits  do  not  live  through  the  winter  in  hibernating  vm- 
quitoes;  and  a  study  of  mosquitoes  by  the  writer  (see  page  575)  ii 
the  autumn  of  1901  would  strongly  indicate  that  hibernating  Amh 
pheles  do  not  bite  at  all  before  going  into  winter  quarters.    But  wben 


Fig.  16. 

BeoUon  through  a  saliYary  gland  of  Anopheles  maAUfpenni».  Bhowlng  the  localloa 

of  Uie  fcporoiolts.    Redrawn  from  GrassL 

•the)'  emerge  in  the  early  spring,  such  is  their  eagerness  for  blood,  th»t 
ihey  bite  even  in  the  daytime. 

There  is  eveiy  reason  to  believe  that  malaria  is  carried  over  from 
one  season  to  the  next  in  the  blood  of  man,  and  not  in  the  mosquito. 
The  cases  of  malaria  which  develop  in  winter  are  relapses  of  previons 
attacks;  or,  in  rare  instances,  an  infected  Anopheles  remains  active  in 
a  warm  room  and  bites  at  night,  thus  producing  a  new  case  of  malam. 


Digitized  by  VjOOQ IC 


EXPERIMENT  STATION  REPORT.  591 

There  is  good  reason  to  believe  that  if  every  case  of  malaria  could  be 
<X)nipletely  cured  and  all  plasmodia  eradicated  before  the  advent  of 
another  season,  endemic  malaria  in  temperate  climes  would  become 
extinct  in  a  single  year. 

It  has  been  said  on  a  previous  page  that  the  proof  afforded  by  the 
development  of  the  malarial  organism  in  Anopheles  and  the  infection 
of  well  persons  by  infected  Anopheles,  although  absolutely  convincing 
to  the  biologist,  is  not  so  to  the  lay  mind.  It  was  necessary  that  proof 
of  another  sort  should  be  obtained,  and  this  was  done  in.  a  way  as 
interesting  as  it  was  convincing. 

In  the  Plain  of  Capaccio,  Italy,  Grassi  (1901,  p.  216),  in  1900, 
made  an  experiment  on  a  large  scale.  Ten  cottages  at  the  railway 
station  of  San  Nicolo,  Varco  and  Albanella  were  made  mosquito-proof 
by  carefully  screening  doors  and  windows.  The  doorways  were  pro- 
vided with  double  screen  doors.  It  may  be  stated,  by  the  way,  that 
the  netting  was  of  considerably  smaller  mesh  than  customary  in  this 
country.  Of  the  104  persons  living  in  these  ten  cottages,  all  but 
^even  had  previously  lived  in  malarious  regions ;  a  majority  had  suf- 
fered from  it  during  the  previous  season.  The  malarious  season  began 
•each  year  about  June  13th,  according  to  the  testimony  of  inhabitants 
of  the  district.  This  was  confirmed  by  actual  examination  of  a  large 
number  of  Anopheles.  None  were  found  with  sporozoits  in  their 
galivary  (t.  e.,  poison)  glands  until  June  14th.  As  early  as  March 
1R5th  vigorous  efforts  were  begun  to  cure  all  who  had  malaria  in  their 
blood,  the  result  of  infection  during  the  previous  season.  Grassi  says : 
^^he  spectacle  which  these  people  presented  before  we  began  our 
treatment  was  the  saddest  imaginable;  and  those  families  who  had 
lived  in  the  place  during  the  entire  malarial  season  of  the  preceding 
year  most  strongly  excited  our  sympathy."  The  "reconstitutions  treat- 
ment' was  not  entirely  successful,  because  begun  too  late.  Even  in 
June  there  were  seven  relapses  of  persons  who  had  had  malaria  the 
previous  season. 

During  the  entire  malarial  season,  from  June  25th  (when  the  first 
new  case  appeared  in  that  region)  till  October  15th,  the  people  in 
the  protected  houses  enjoyed  good  health,  notwithstanding  they  took 
no  quinine.  There  were  very  few  cases  of  sickness  other  than  malaria, 
and  five  light  cases  of  malaria,  which  soon  disappeared,  and  all  of 
which  Grassi  regarded  as  relapsing  cases. 


Digiti 


zed  by  Google 


592  NEW  JERSEY  AGRICULTTIKAL  COLLEGE 

Of  tiie  415  persons  living  in  the  immediate  vicinity  of  the  pn>tectfsi 
houses,  every  one  had  malaria  during  the  season. 

Another  experiment  made  in  the  Soman  Campagna — a  district  o' 
most  unsavory  reputation  for  its  terrible  fevers — ^has  been  widd^ 
published. 

In  the  latter  pari;  of  the  summer  of  1900  two  London  doctor^ 
Sambon  and  Low,  erected  a  wooden  cottage  in  the  Campagna,  nev 
Ostia.  The  place  selected  was  known  to  be  one  of  the  most  maUriom 
in  the  whole  Campagna.  The  house  was  built  so  as  to  leave  no  cfainb 
or  crevices,  and  windows  and  doors  were  thoroughly  screened.  Drt 
Sambon  and  Low  lived  here  throughout  the  malaria  season.  Tbe^ 
abstained  from  quinine,  and  took  no  precautions,  except  to  be  in- 
variably within  doors  at  sunset  and  not  to  go  out  until  dayli^ 
During  the  day  they  investigated  the  cases  of  human  and  cattle 
malaria  in  the  neighboring  villages  and  indoors  conducted  labonUon 
work.  In  short,  they  lived  as  people  generally  live,  but  were  io- 
variably  indoors  before  the  flight  time  of  Anopheles,  With  the  raim 
began  the  most  dangerous  pari;  of  the  season.  The  natives  of  ^ 
region,  having  malaria  in  their  systems,  were  pretty  sure  to  comt 
down  with  an  attack  at  this  time.  The  experimenters  frequoitlj 
went  out  in  the  rain  and  were  wet  through;  but  neither  of  them  aah 
tracted  malaria.  The  idea  has  everywhere  prevailed  that  the  night 
air  is  dangerous ;  but  the  well-screened  windows  of  the  cottage  were 
left  open  night  and  day. 

The  objection  may  be  made  that  Anopheles  occur  in  many  place? 
where  there  is  no  malaria.  This  is  perfectly  true;  but  it  does  not 
prove  that  Anopheles  is  not  the  carrier  of  the  disease.  It  only  prom 
that  the  mosquitoes  have  had  no  opportunity  to  infect  themselves  bj 
biting  a  malarious  patient.  A  single  person  with  malaria  may  start 
an  epidemic  in  any  Anopheles  infested  place. 

Both  from  our  knowledge  of  parasites  of  the  class  to  which  tk* 
malaria  organism  belongs  and  from  the  abundant  experimental  evi- 
dence we  are  justified  in  the  conclusion  that  malaria  is  transmitted 
by  mosquitoes  of  the  genus  Anopheles,  and  in  no  other  way,  save  hf 
the  purely  artificial  method  of  inociQation  of  malarial  blood. 
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